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26 INTRODUCTORY REMARKS,

line fluid ; and such a fluid is the bile, which is poured out
into the first portion of the intestine. They too are reduced
to solution and absorbed. 1In this manner it is shown that a
very great majority of remedial agents are capable of being
reduced tosolution,of being absorbed without material change,
and of passing thus into the circulation.* Very few are quite
insoluble ; but some that are dissolved with difficulty may be
left partly undissolved in the intestinal canal. ‘What becomes
of those that are incapable of being dissolved?

It is asserted in the Third Proposition that substances
which are thus insoluble cannot pass into the circulation.
Arguing from a physical Jaw, we should say at once that it
was impossible; but the matter cannot be so lightly dismissed,
for a foreign Professor has lately asserted that insoluble
matters may and do pass into the circulation. T have made
experiments to satisfy myself on the point, and have come to
the contrary conclusion.

In the Fourth Proposition it is stated that some few sub-
stances may act locally, by irritation or otherwise, on the
mucous surface of the stomach or intestines. These are not
many ; they act without being absorbed ; and they may not ex-
tend into the system at large. In some few cases these local
actions may be succeeded by changes in distant parts, on the
principle of Revulsion.

Having just shown how medicinal substances are absorbed,
we have now to suppose that they are in the blood.

It is next maintained in the Fifth Proposition, that the
medicine, being in the blood, must permeate the mass of the

* There is no doubt that the small veins which ramify outside the coats
of the stomach and intestines are capable of taking up any matters in a
state of proper solution, even fats when dissolved in alkali. But are medi-
cines ever taken up by the lacteal absorbents? Probably seldom or never; for
it seems that these vessels are only engaged after a full meal, and subsequent
to the regular formation of chyle. They do not exist in the coat of the sto-
mach, but commence in the small intestine at some distance from the pylorus.
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on the organs of seeretion; and of these, particular sets seleet
particular glands, as Diuretics the kidneys, Diaphoretics the
glands of the skin, and Purgatives those of the bowels. There
may be disagreements on minor points, but there can be no
dispute as to the fact of the existence of these local partialities. *

But, though such statements are admitted to be correct in
theory, it remains still to be considered whether they form a
fitting basis for a classification of medicines. Now it will be
ubserved that no theory of action enters into such an arrange-
ment, but merely the tendency of the action of each medicine
is considered; and as each medicine has naturally many dis-
tinct tendencies, it comes therefore under many different heads.
But the chief practical use of a classification seems to be, that
we may quickly learn from it the general action or effect of a
medicine ; so that, if it is stated to have many different ten-
dencies, and is ranged under no one particular head, we can
gain from this no very distinet practieal information respect-
ing it. In an arrangement of the kind that we have last ex-
amined, the most important result is the chief point considered.
Thus it is rendered useful. And in one of the third kind,
where the mode of operation is the great thing taken into ac-
count, as each remedy has only one primary operation, and ac-
cording to this is classified, we gain from its designation some
useful information respecting it. It may sometimes come
under another head in its secondary operation, but only ac-
cording to the primary should it be classed, the other term
being supplementary. The designations founded on local ten-

# The whimsical “doctrine of signatures” which prevailed in the Middle
Ages, and had its origin from very remote times, serves at least to show that

thelocal tendencies of medicines have always been more or less recognised. So
slight an experience is sufficient to demonstrate their existence, that it could
indeed hardly be otherwise. It was oddly supposed that every natural sub-
stance bore evidence in its outward form or physical peculiarities of the part
of the system over which it exerted a curative power.
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basis of such distinctions. That which is distinguished by
writers as Physiological action, 1. e. the operation on a healthy
man, is most taken into account. Whereas we naturally
desire to be informed of the Therapeutical action of these
medicines,—their operation on a diseased man. The agents
being the same, the conditions are different, in these two
cases; from which it results that these two kinds of action
are often widely distinct. (See the preliminary remarks on
Heematic medicines, in Chapter IIL.)

III. OpivIONS CONCERNING THE MobDpE oF OPERATION OF
MepIcINES, AND CLASSIFICATIONS FOUNDED ON THIS.

In this third division are included those writers who have
attempted to account for the mode in which medicines pro-
duce their several effects after entering into the blood, and
some who have classified them according to their ideas on
this point. It is with such theories as these that I am more
immediately concerned in this Essay. Such writers have
dived into a deeper subject than that which engaged those
who directed attention to the general effects or tendencies of
medicines rather than to the means by which such results are
attained. Thus it is not to be wondered at that they have
sometimes failed. Those have erred most who have allowed
their imaginations to lead them astray from facts, or to guide
them in matters which are naturally incomprehensible, to
which our reason gives us no clue.

Attempts have been made to account for the modus operandi
of therapeutic agents generally, in three different ways.

1. On mechanieal principles.
2. On chemical principles.
3. On general or vital principles.
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venting the same, may be explained by the endosmotic pro-
perties of these liquids, as ascertained by experiment. It
does not seem to me that these ideas can be successfully
maintained. ( Vide Prop. I1.)

9. Several attempts have been made to explain the general ae-
tion of medicines on chemical principles,

Perhaps the strange doctrine taught by Galen, which pre-
vailed for so many centuries afterwards, should be mentioned
under this head, as the first approach to a chemical theory.
He considered all medicines to be hot, cold, moist, or dry.
There were four degrees of each of these properties. In the
Pharmacopeeia Londinensis of 1702, translated by Dr. Salmon,
it is stated of every herb that it possesses in a certain degree
one or more of these qualities. It is amusing to find Dr.
Salmon in great doubt as to whether Opium were kot or cold,
as the Ancients said one thing, and the Moderns another.
Galen supposed that diseases depended on similar qualities,
and were to be counteracted by medicines; that, for example,
we were to meet a kot disease by a cold remedy.

The next advance, if such it may be termed, was made by
the Alchemists of the middle ages, who frequently turned their
attention towards the healing art, and almost imagined that
by their Philosopher's stone they could purify and rekindle
the perishable base mefal of the human body. One of their
dreams was, that from Gold, the most durable of metals, or
from Mercury,the most lively and volatile, they might by their
magical arts be enabled to prepare a medicine that should
render life perennial. A most impracticable formula for the
preparation of this Elizir Vite was given, among others, by
Carolus Musitanus. DBasil Valentine, who flourished in the
fifteenth century, did good service by adding to the Materia
Medica the preparations of Antimony, as well as the Mineral
Acids. In the sixteenth lived Paracelsus and Van Helmont,
the latest and most enthusiastic of the medical Alchemists,
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They considered the chemical principles of medicines, by vir-
tue of which they operated, to be three in number, viz., Sal,
Sulphur, and Mereury. And though the seventeenth century
was illumined by the philosophy of Bacon, and the discove-
ries of Newton and Boyle, we find that this strange doc-
trine survived in full vigour at the commencement of the
eighteenth. It is laid down as an axiom in Dr. Salmon's
Pharmacopeeia in 1702.%

About the middle of this century there arose a new sect of
chemical philosophers,somewhat better informed than the last.
They imagined that most diseases depended on the predomi-
nauce in the blood of acid or alkalic hwmours, and that each
of these conditions should be counteracted by a direct chemi-
cal antidote. They supposed also that the various secretions
were the products of fermentations in the blood which took
place in the neighbourhood of the glandular organs. ( Vide Eli-
minatives.) In some of their ideas there was much that was
reasonable; but it must be confessed that they were rather
imaginative than argumentative, and, knowing really but little
of the principles of that science on which their system was os-
tensibly based, they were ill qualified to contend with their op-
ponents of the mathematical school, who at least understood
their own position. Foremost among these new chemical phi-
losophers was Raymond Vieussens, who was severely censured
by Dr. Piteairn for having asserted that he had found an acid
in human blood.t Vieussens was one of the earliest of the
sect, which afterwards numbered many followers.

There is verylittle that is tangible to be discovered in these
old chemical theories of the action of medicines; and it is
not to be wondered at that most of them have faded away

# ¢ If there be any bodies—suppose gold and silver—out of which all these
principles cannot be drawn, let not the artist think that it is because they are
not therein contained. No! it is because that God has so firmly united them
against the possibility of our separation,”—p. 80U,

T Dr. Piteairn’s Works, 1715, p. 219.
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a. This idea has received the title of the “Brunonian
Theory,” from the name of its founder. It was promulgated
by the famous Dr. John Brown, at the close of the last cen-
tury. He considered all diseases to arise from excessive or
diminished “excitement.” e was of opinion that all medi-
cinal agents were stimulants, only that some acted so power-
fully as to produce “indirect debility.” These latter were
to be used in sthenie, the others in asthenic disorders. But
it is to be urged against this idea, that many sedatives pro-
duce no appreciable degree of * primary stimulation;” that
alterative medicines are neither stimulant nor depressent;
and that the actions of different therapeutic agents,—as, for
example, of Opium, Mercury, and Rhubarb,—differ very
much in quality, and not simply in degree, as Dr. Brown
supposed. The principle, then, cannot be maintained.

b. Rasori and other Italians adopted a similar idea about
the commencement of this century, only that they supposed
two contrary agencies, instead of variations in the degree of
the same action, like the Brunonians. Giacomini classified
medicines on this plan. The two classes of medicines are
termed “Hypersthenics” and “Hyposthenics,"—i. e. Stimu-
lants, and Contra-stimulants or Sedatives. These were to be
used respectively in asthenic and in sthenic disorders. But
this idea did not originate with these physicians. It prevails
among the modern Hindoos, and seems to have been incul-
cated by certain medical writers of that mation in very re-
mote times. (On the Hindoo System of Medicine, by Dr. Wise,
1845, p. 213.)

¢. The last-mentioned idea supposes only one kind of op-
position, and therefore only two descriptions of diseased
action. But a much more plausible notion than that is, that
each particular disease or symptom is to be cured by admi-
nistering a remedy which is capable of producing a contrary
state. By this contrary condition the disorder is to be neu-
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to make rash or violent attempts at a cure. Ile maintained
that what we call @ disease was in fact “no more than a vigo-
rous effort of nature to throw off the morbific matter, and
thus recover the patient.”* He proposed, therefore, that
our efforts should be directed to assist nature to procure the
evacuation of a poison, promoting its elimination by acting
on the various secretions—as by purgatives, diaphoretics,
and such medicines. For he had noticed that in fevers and
febrile disorders the crisis or turning-point was generally
accompanied or preceded by an increase in one or more of
these secretions, and he regarded this asan indication of the
treatment to be pursued in all such cases. “That,” said he,
“appears to be the best method of curing acute diseases,
which, after nature has pitched upon a certain kind of eva-
cuation, assists her in promoting it, and so necessarily con-
tributes to cure the distemper.”t He further proposes, that
in the treatment of chronic diseases, when nature herself was
slow in procuring this evacuation, we should seek for specific
medicines, by which we might assist her in doing so, and
thus effectually expel the morbific matter. This theory was
reasonable and natural compared to those that followed it;
but it was nearly extinguished and forgotten amid the war
of opinions which was subsequently kindled by the aphorisms
of Boerhaave. About this time, we find Dr. Pitcairn mixing
up this idea with his mechanical notions, in a treatise, “On
the cure of Fevers by Evacuation,” Huxham also, in 1729,
maintained similar prineciples.

At the present day a more enlarged view is adopted. Tt
is admitted that we may often assist these attempts of nature
at a cure, and do good by the use, when thus needed, of eva-
cuant medicines; but at the same time we must allow that

# Sydenham's Works, translated from the Latin by Dr. 8wan. 5th edition,
1769, p. 1.

+ Preface to the same, p. 22.
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if we find that they actually do so, we shall establish a stronger
case. Isolated observations on this subject have been fre-
quently made. Thus in 1847, Mr. Allen detected Daturia in
the urine of a man poisoned by Stramonium. In 1824, M.
Runge had discovered in the same way the principles of Hen-
bane and Belladonna. Kletzinsky finds that if the throat be
gargled for five minutes with the solution of any soluble mi-
neral salt, its presence may be detected in the urine next eva-
cuated. ( Wien. Med. W.1853.) M. Ragsky was the first to
detect Chloroform in the blood. (Journal fiir Prakt. Chem.
1849.) This has since been done also by Dr. Snow and Dr.
Taylor. Dr. Golding Bird observes that Indigo, when given
for Epilepsy, has turned the urine blue; that Logwood also
passes into it, and causes it to give a dark precipitate with
solutions containing iron; and that during a course of Copaiba
or Cubebs, a resin may be precipitated from it on the addi-
tion of Nitric acid. Krimer has detected Prussic acid in the
blood of persons poisoned by it. Sulphur has been detected
in the perspiration, Mercury in the saliva, when these medi-
cines have been administered. Arsenic, Mercury, Antimony,
and other poisons, may be detected after death in all parts of
the body. DBlood passing from the veins of an animal poisoned
into the circulation of another animal, causes its death; and
the flesh of animals which have eaten poisoned food, is poi-
sonous to those who eat it. It would be easy to multiply
such instances. Their bearing on the question is apparent.
For if the medicine cannot be proved to pass into the blood or
secretions, we cannot so certainly affirm that it does not act
through the nerves. DBut the experiments of Tiedemann and
Gmelin, and since then of Wohler, have definitively settled
this point. The former two have found the great majority of
mineral, and many vegetable substances, in the blood of ani-
mals to which they had been administered.*

* See also a Catalogue Raisonné of medicines found in the blood, by Albers,
in his Handbuch der Allgemeinen Arznei-mittel-lehre, 1854, p. 185,
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been made on this point. Magendie has found that the liga-
ture of the lacteal trunks does not prevent the occurrence of
poisoning from agents introduced into the bowels. And Tie-
demann and Gmelin have carefully sought in the chyle for
a number of different medicines administered to animals in
their food, and have been unable to detect any of them there.
So that, with the exception perhaps of fats and fixed oils, we
may reasonably conclude that no medicinal substances pass
into the system through the lacteals, but that all are absorbed
by the veins or capillary vessels.®

It seems probable that the Bile and Pancreatic juice may
be engaged in reducing to a soluble state certain medicines
thut are insoluble in the gastric secretion, and may thus
procure the absorption of these substances by the veins of the
intestinal canal.

Having briefly considered the secretions which meet the
medicine on its first entrance into the system, we are next to
inquire into the manner in which this medicine gains admis-
gsion into the blood. In the first place it must be in a fluid
state, or it cannot be absorbed at all. It will be most con-
venient to consider afterwards how different remedies are to
be reduced to this condition.

Now the force or process by which fluids are enabled to pass
and repass through an animal membrane, has been named by
Dutrochet Endosmose and Ezosmose, according as the current
tends inwards or outwards.

There are fluids on both sides of the membrane. The cir-
cumstances which determine their passage are mainly five.
1. The densities of the liguids: other things being equal, the
lighter of the two tends to pass through the heavier, more
than the heavier to the lighter. 2. Their attraction for the
intervening membrane.—That one passes through most which
has the greatest affinity for the membrane. 8. The affinity of

% Vide Pereira’s Materia Mediea, vol. i. pp. 101, 106,
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specific gravity than the serum of the blood. With the second
law we are not so much concerned, as the medicine after solu-
tion has generally no repulsion for the animal membrane. So
also with the third, as the serum of the blood mixes readily
with all watery fluids. The fourth, viz. the condition of
motion, is of great importance; for by it the motion of the
contents of the capillary vessels will tend powerfully to deter-
mine the passage through of the liquid on the other side.
Fifthly, the influence of pressure on endosmosis is one which
is certainly exerted in the case of the stomach and intestines,
which are muscular, and during the process of digestion con-
tract on their contents with considerable force. It very much
hastens the process of endosmotic permeation, which in ex-
periments made on dead tissues, is found to be very slow.*
This contraction, together with the circulation of the blood in
the capillaries, would doubtless be suflicient to determine the
passage of the digested matter inwards, even in opposition to
the first law.

Under the first proposition I have shown that the majority
of medicines are absorbed into the system. It is now seen
where and how they are absorbed. But it still remains to be
seen what particular substances or classes of medicaments are
thus taken into the blood, and whether while so passing they
undergo any modifications.

The following, then, are the chief classes which I believe to
undergo solution and absorption in the intestinal canal. They
comprise the great majority of all substances used either as
food or medicine:—

# Such is the case in health, when the muscular pressure of the intestine
must exceed the pressure on the vascular system on the other side. This latter
pressure, when increased, tends to stop or to reverse the inward current. Thus
plethora and fever, diseased conditions, counteract absorption by causing pres-
sureon thecoatsof these capillary vessels. Bleeding,—a drain of fluid caused
by an increased secretion,—or such agents as Tartar Emetic and Ipecacnanha,
—diminish this pressure by weakening the force of the heart, and thus favour
natural absorption.
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pass through to each other, though in different proportions.
The ultimate result of this would be, that a heavy saline so-
lution would be diluted down to the specific gravity of the
serum, and would then pass through.* This point I have il-
lustrated in my first experiment. Thus it seems that my view
is favoured by these physical laws. But even if it were not so,
T should not be inclined to admit that all the endosmotic pro-
cesses in the living body were regulated by merely physical
tendencies. This cannot be the case with some of the secre-
tions. The bile is of higher specific gravity than the serum of
blood. TUrine in health is lower, but in diabetes often much
higher. Theproduction of thesesecretions, differing in density
from the serum of blood, would be inconsistent with the first
law of endosmosis. Lastly, we find that in many known cases
the theory which T am contesting does not hold good. Seid-
litz-water and Sea-water are both known to be purgative. In
both the specific gravity is below that of the serum of blood.

The first, according to Bergmann, has a density of 1-006.
It contains in each pint 192'8 grains of solid matter. Out of
this, 180 grains consist of Sulphate of Magnesia.

Sea-water has a specific gravity of 1:026, and its solid con-
tents are about 85 per cent. But Dr. G. Bird says that less
than five per cent. of saline matter constitutes a liquid diuretic.

These then are strong reasons against this idea considered
raerely as a theory. DBut it can readily be put to the proof.
With this purpose I have made the following experiments.
Their object is to show that salines are in all cases absorbed,
and that whether they are subsequently excreted through the
kidneys or by the bowels depends more on the quantity ad-
ministered than on the degree of dilution of the dose.

# Bidder and Schmidt state that the digestive fluids secreted into the intes-
tinal canal during twenty-four hours amount to one sixth of the weight of the
body. This would surely suffice to dilute down any amount of ingesta to the
required standard.
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Exp. 1,—A sufficient quantity of white sugar was dissolved in four
ounces of water to raise its specific gravity to 1'028, that of the serum
of the blood. A sufficient quantity of Sulphate of Magnesia was dis-
solved in another ounce of water, to render it of the density of 1-060.
This heavier solution was introduced into an open wide tube, closed
completely below by a clean piece of bladder. It was introduced into
a small vessel containing the solution of sugar, and arranged so that the
height of the two liquids should correspond. After standing for some
time, the inner solution measured two drachms more, and the specific
gravity had sunk to 1-050. The outer solution, after making up exactly
the loss by evaporation, was found to have risen in density to 1040,
On adding a small quantity of each of the solutions of Phosphate of
Soda and Carbonate of Ammonia, a copions precipitate took place, indi-
cating the presence of magnesia. Thus it appeared that the fluids
passed both ways, some of the heavy solution of magnesia finding its
way through to the lighter solution of sugar. The tendeney of this pro-
cess was evidently to an equalization of their densities, both by endos-
mose oné way, and by exosmose the other. Thus, apparently, would
it be with a saline purgative, and with the serum of the blood.

Exp. 2.—Three drachms of Sulphate of Magnesia (a very mild purga-
tive dose) were dissolved in ten ounces of water, and thus administered
to a healthy young man. It produced, after some time, slight purging,
and some diuresis. The urine, when tested, contained only a very little
more than the usual quantity of magnesia. The quantity in the dose
was less than five per cent. of the solution, and thus, according to the
endosmotie theory, should have produced no purging.

Exr. 3.—S8ix drachms of the same salt were given in eighteen ounces
of water to the same patient. After a few hours it cansed very copious
and long-continued watery purging. The urine did not seem to be in-
creased, and contained no excess of magnesia. It seemed, that in spite
of the dilution, the quantity of the salt was so large, that it could not
pass off by the kidneys, and so was eliminated from the blood by the
bowels, in the same way as other purgative medicines, ( Vide Cathartics,
and Chap. IV.)

Exp. 4.—This trial was the reverse of the last. Two seruples of
Acetate of Potash were dissolved in three drachms of water, and thos
administered. The solution then contained about twenty per cent. of
the salt. According to the endosmotic theory, it should have caused
only slight purging, on aceount of its density. It did not do so, but
produced diuresis. The dose was so small, that after absorption it was
ecasily eliminated by the kidneys. The alkalinity of the urine which
resulted was a proof of the absorption of the salt, and its passage into
this secretion in the form of a earbonate. (See Prop. VI.)

Exp. 5.—(In Chap. IV., Art. Sulphate of Magnesia, will be detailed
gome experiments designed for the purpose of still further demon-
strating the modus operandi of this salt and others like it. One of these
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may be quoted here, as bearing directly upon the subject in hand. It
proves that a dense solution of Sulphate of Magnesia is absorbed in the
intestinal canal.)

Three drachms of Sulphate of Magnesia, dissolved in three ounces of
water, forming a solution having the density 1:060, were injected down
the throat of a healthy dog. It was killed after three-quarters of an
hour, and the whole contents of the stomach and intestines, none of
which had been lost either by vomiting or purging, were subjected to a
careful analysis. The result showed that only fifty-five grains of the salt
remained out of the three drachms. The rest must have been absorbed
into the blood.

To sum up these experiments. The first shows how, in an experi-
prent made out of the body, a dense fluid will pass through to a light
one on the opposite side of a membrane, the densities of the two being
at the same time gradually equalized. The second and third demon-
strate that a solution of low specific gravity will oceasion purging,
whereas, according to the Endosmotic theory, it should not do so. And
the fourth and fifth show that a dense solution is absorbed; whereas,
according to the Endosmotic theory, it should not be absorbed.

These experiments are in favour of my views, and certainly
cast discredit on the theory of Poisseuille.®

I believe, as I have before said, that Sulphate of Magnesia, Sulphate
of Soda, and all soluble salines, are invariably absorbed in healthy con-
ditions of system, whether they prove purgative or not purgative. It
has been just shown that a dense purgative dose of Epsom salts is
rapidly absorbed in the intestines,—so, & forfiori, must a weak solution
be so disposed of.

There are other more indirect proofs of this absorption, as occurring

% «We assent to these conclusions in the main, and we cannot avoid ex-
pressing our astonishment that a doctrine founded upon such unsatisfactory
data as M. Poisseunille’s experiments with the Endosmometer should have
received 8o ready an assent as it has done in some high quarters.” —Review in
Monthly Journal of Medical Science,

¢ As confirmatory of these experiments, we may add that it having occurred
to us that if this endosmotic theory were true with respect to the intestines,
which have a compound structure, it might also apply to other parts, more
especiallyif greater length of time could be allowed for its operation,—accord-
ingly, in a case of ascites in a patient with very thin integuments, we kept a
solution of salts of great density constantly over the abdomen, but there re-
sulted neither diminution of the fluid from within nor inerease of that with-
out.” (!)—Review in Dublin Quarterly Journal of Medical Seience.
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by the stomach. Some vegetable matters—as Lignine,* or
woody fibre, and resins—are insoluble in water. Starch even
is comparatively insoluble, and thus comes under another
division, being probably one of those vegetable substances
which are rendered soluble by the aid of the digestive fluids
of the intestine.

These soluble vegetable matters areof several kinds. Cane-
sugar and grape-sugar are readily soluble.t So also are the
various vegetable acids. There is another class of bodies
which is highly important in a medical point of view. These
are the natural salts of the vegetable alkaloids, of which are
constituted so many of the active principles of plants. In
pharmaceutical operations weare enabled by the judicious em-
ployment of different menstrua, to extract from the crude and
inert mass these vegetable active principles, and thusto obtain
in a concentrated form the medicinal power for which each
plant is esteemed. This process is also performed in the sto-
mach. By digestion and concoction, with or without the aid
of acid, it is enabled to dissolve out these soluble and potent
matters, from the ligneous and bulky tissues which surround
them. For though the alkaloids themselves are in general
mostly insoluble in water, yet their natural salts which occur
in the vegetable kingdom are very soluble. The most im-
portant of these salts, are as follow. In Cinchona bark, the
Kinates of Quina and Cinchonia. In Opium, the Bimeco-
nates of Morphia and Codeia. In Nux Vomica, the Igasau-
rate of Strychnia. In Aconite, the Aconitate of Aconitina.
In Colchicum and Sabadilla, the Supergallates of Colchicia
and Veratria. There are some neutral soluble substances,
not partaking of the nature of Alkalies. Thus we find in

# Lignine, or Cellulose, is probably digested by some animals, (as the bea-
ver,) which have the power of converting it, like starch, into Dextrine.
+ Lehmanu doubts whether Gum, though soluble, is ever absorbed.
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We now arrive at a fifth class of matters, which are taken
up by absorption.

5. Animal and vegetable products dissolved by the gastric
and intestinal juices.—First and most important of these are
the nitrogenous and nutritive constituents of the flesh of
animals and of the parts of vegetables. Albumen, Glutine,
Fibrine, and Caseine are connected together as compounds
of Proteine. Animal Fibrine and the analogous Glutine of
vegetables, are quite insoluble in water. Albumen and Ca-
seine, though soluble, are immediately precipitated by acids.
This is known to be at first effected by the gastric juice on
their entry into the stomach. DBut the action of the gastric
juice, which contains an acid, and a peculiar nitrogenous ma-
terial, called Pepsine,—together with the temperature of the
body, which is about 100°,—causes at length the gradual solu-
tion of these previously insoluble matters. This is found to
take place out of the body when the above conditions are
imitated with an artificial gastric fluid. The result of the
process is a viscid fluid, which is then absorbed. The hard
Gelatine of gristle and bone is not soluble in water at this
temperature, but is readily soluble in the acid gastric juice.
The Pepsine seems to be an important agent in this process
of digestion, for an acid by itself is found to produce an im-
perfect solution. The nitrogenous matters thus digested and
absorbed, constitute that portion of the food which is of mostuse
in the nutriment of the system; for the starchy compounds
cannot be appropriated to the more solid tissues, although in
some cases they may be converted into fat, as in herbivorous
animals. (Liebig's Animal Chemistry, p. 113.)

It appears that the acid first coagulates and swells up the
albuminous matters of the food; and that then, by the
agency of Pepsine, the coagulated Albumen, Fibrine, Caseine,
ete., are all transformed into one and the same substance,
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Fats and oils, resinous matters, and some prineiples resem-
bling resins, come under this head. Fats and fixed oils con-
sist of acids, as Stearic, Margarie, and Oleic, insoluble in
water, in combination with a base, Glycerine, which, when
isolated, is soluble. With a free alkali such a fat forms a
soluble salt, called a soap, and the base Glycerine is set free.

In Man the Bile and Pancreatic juice are discharged toge-

/ ther in the middle of the Duodenum. The fatty matters of
the food are not absorbed before they meet with these secre-
tions. But, after they have mixed with them, a milky fluid
called Chyle is formed, which is then taken up by the lacteal
absorbents. It passes thence into the thoracic duct, meeting
there with an albuminous lymph, and is discharged at length
into the general circulation at the junction of the left jugular
and subelavian veins.

M. Bernard, in some papers laid before the French Aca-
demy, stated, as the result of his experiments, that the fune-
tion of the Pancreatic juice was to reduce the fat to the con-
dition of a white emulsion. He found that no milky Chyle
was formed when the Pancreatic ducts were tied in dogs. He
considered it absolutely necessary that saccharine and albu-
minous matters should be absorbed by the eapillaries of the
Portal veins, and then pass through the liver; and believed
that the sole function of the lacteals was to take up fat thus
emulsified. His experiments and inferences received the high
sanction of the late M. Magendie.®

M. Frerichs has since affirmed that, whatever be the fune-
tion of the Pancreatic juice, the Bile, by virtue of the alkali
which it contains, is an indispensable agent in the absorption
of fats. But M. Bernard has also found that the Pancreatic
juice is always alkaline in health.

# The emulsifying action of the Pancreatic juice has bieen disputed by
Frerichs, Schmidt, Bidder, Donders, and others,
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dered soluble by means of alkali in the way already described.
Resins form an important class of remedial agents, in which
are comprised many Diuretics, Diaphoretics, and Purgatives.
They consist chemically of peculiar acids, which, though
themselves insoluble in water, combine with alkalies to form
salts which are soluble. They are certainly in most cases ab-
sorbed. They have been found in the blood, and detected
when passing out in the urine. (SeeProp.1.,and Eliminatives.)
From this last they may be precipitated by an acid, indicating
that they are held in solution by an alkali. In large doses
they may not be absorbed, but, by irritating the surface of
the intestinal canal, may act externally as Cathartics, and be
expelled by the peristaltic action which they excite. But in
small doses they enter the circulation in solution, and affect
remote organs, The only way in which they can be dis-
solved is by means of the alkali of the two intestinal fluids®
Among resinous medicines I may mention Myrrh, Mastic,
Benzoin, Storax, Peru and Tolu, Copaiba, Guaiacum, the
fetid resins, ete. Many purgative drugs, as Jalap, Scammony,
and Gamboge, owe their efficacy to resin.

There are, moreover, certain neutral acrid principles, simi-
lar in their nature to resins, which are soluble only in alka-
lies, and thus come under this head. Such are Cantharidin,
Piperin, Pyrethrin, Colocynthin, Elaterin, and Capsicin, ob-

* From thiz we learn a fact which is useful in practice, i, e. that such resin-
ous medicines may be often beneficially combined by the prescriber with a so-
lation of a free alkali, or its earbonate. Acids oppose their operation; but
when given with an alkali, they may be reduced at once to a state of perfect
solution, in which conditicn they will act with more certainty, and in smaller
doses than such as are usually given. Rhubarb has been suspected to owe
all or a part of its efficacy to a resin, and it is certain that it may sometimes
be administered with great advantage in the form of an alkaline infusion. A
resinons cathartic, if given dissolved in an alkali, will be less likely to irri-
tate the mucous membrane, because enabled to flow freely over a larger sur-
face.
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To assert that the particles of an insoluble substance cannot
pass through the homogeneous wall of the capillary or ab-
sorbent vessels, is merely to state what follows from an abso-
lute physical law,and is generally admitted by physiologists.®
But even this fandamental datum has been lately attacked.

Professor (Esterlen, of Dorpat, has been induced to affirm
the possibility of the absorption of insoluble substances, from
some experiments which he hasmade. Finely powdered char-
coal was administered to rabbits for some days. They were
then killed, and globules of charcoal, measuring from ;%5
t0 5445 of an inch, were found in the blood of the Portal
circulation when examined by the microscope.t (Zeitschrift
fitr Rationelle Medizin, 1847.) (Hsterlen reasonably concludes
that, if charcoal can so pass, so also can any other insoluble
substance. The necessity of solution could then at once be

* Dr. A. Fleming, in an article in the ¢ British and Foreign Medical Review,’
quotes Matteucei as stating that the interstices of the animal tissues vary in
diameter from g . 10 g lep of aninch. He then asks, What is to prevent
minute particles of charcoalfrom passing through such openings? Surely there
is here some terrible mistake! DMatteucei is speaking of such interstices as
those between muscular fibres, or in the meshes of areclar tissue,—and the
reviewer applies the statement to the membrane through which the absorbed
particles must pass. This is well known to all pliysiologists as homogeneous
or basement membrane. I need hardly remind the reader that no apertures
whatever can be discovered in this membrane, even by the highest power of the
compound microscope. Eo that unless this membrane underwent some lesion
or injury, no particle large enough to be seen through such a microscope could
pass through it without being first dissclved. But every substance absorbed
in the intestinal eanal must pase through at least two layers of this membrane
one belonging to the mucous coat, the other constituting the delicate wall of the
capillary vessel. (Epithelial cells which exhibit peiforations have been lately
spoken of by Killiker and Virchow, as existing on the surface of the villiof the
gmall intestine. Should this be confirmed, it yet in no way accounts for the
passage of solid matters beyond these cells, and through a homogeneous im-
pertorate membrane. )

T 1t will be observed that the largest of these are just equal to the average
size of the corpuscies of the blood. 8o if the particles of charcoal passed into
the vessels, why did not the blood eorpuscles pass out? Vessels having walls
pierced with such apertures as to allow of the entrance of these bodies, would
probably permit of copious and continual hemorrhage. For it is well known
that blood corpuseles will pass readily, by undergoing compression, through
passages of much less diameter than themselves,
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In the consideration of the first Proposition, I endeavoured
also to point out that though the proper action of a medicine
could in no case be conduected, without absorption, from the
mucous surface to a distant part of the system, yet a remote
action of another kind might oceur, as the result of a change
in the nervous system produced by a powerful local impres-
sion. I stated that the term Counter-Irritation was employed
to express this action, the nature of it being but ill under-
stood. A powerful impression on any surface of the body,
external or internal, seems to be capable of arresting and di-
verting, as it were, the attention of the system, and thus, for
a time, of checking a morbid process. Frictions and Sina-
pisms act on the skin externally on this principle. So doBlis-
ters and Issues; but they are not simply counter-irritants,
for they also drain away the serum of the blood. Tt is not
now within my provinee to consider such an action on the
skin, any further than for the purpose of stating that similar
local impressions on the mucous surface of the stomach and
intestines are capable of operating on the same principle.

We have then to consider what are the local actions that
medicines are capable of producing on these surfaces.

And first it must be laid down as a rule, that all medicines,
when given in excess, act as irritants on the stomach and in-
testines. 'This is more especially the case with mineral salts,
with the bitter and astringent principles of vegetables, and
with acrid and resinous matters. By irritating the stomach
locally, they cause vomiting; by causing peristaltic action of
the bowels, purging. Some of them are actually employed
to produce these effects, and will be presently specified.

The corrosive and narcotico-acrid poisons may produce by
this local action a degree of irritation sufficient to cause death.
In the case of the first, some erosion of the mucous surface
may occur. By both kinds violent vomiting and purging is
apt to be produced, and succeeded by symptoms of collapse.
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at the same time forcibly closed, it tends to expel its contents
in the wrong direction. On the other hand, a large set of
distant muscles is thrown into sudden action, First, a quick
deep breath is taken by means of the inspiratory muscles.
Then the aperture of the glottis is spasmodically closed, so
that, the lungs being full, the diaphragm cannot be pushed
upwards. Thenimmediately the abdominal museles contract,
and being unable to act on the diaphragm, they press on the
stomach, emptying it forcibly of its contents.

All this is by reflex action, and followssympathetically the
contraction of the stomach, co-operating with it, and result-
ing, like it, from irritation of the sensitive mucous surface.”
Such is the action of an irritant emetic. (See p. 71, note.)

Tartar Emetic and Ipecacuanha do not act in this way.
‘When injected into the blood elsewhere, in sufficient quantity,
they are found to produce vomiting. They have also special
actions on the heart and lungs, which are not possessed by
merely irritant emetics. They scem to me to act specifically
on the Vagus Nerve, which is supplied to these organs as well
as to the stomach, and to cause vomiting by deranging its
functions. By this action on the Vagus while in the blood,
they excite, in a special way, the same reflex contractions
which are produced, in the case of an irritant emetie, by irri-
tation of the extremity of that nerve in the mucous mem-
brane. They are thus Neurotics, or nerve-medicines. They
are not gland-medicines; or, at least, there is no proof that
they are excreted by the stomach, and thus they do not come
under my definition of Eliminatives. All substances which
touch the surface of the stomach cause it to pour out its se-
cretion,

Specific emetics cause nausea, even without vomiting, de-

# QOccasionally, as in certain cases of Pyrosis, slight vomiting may take place
without any straining effort of this kind, but apparently from the contraction
of the stomach alone.
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the cesophagus of an animal be tied above the cardia, and a solution of
this salt introduced into it, efforts at vomiting follow. Such specific
emetics must either act upon the Vagus nerve itself, or, which is much
the same thing, on that part of the nervous centre with which this nerve
is connected,—the medulla oblongata. Whereas it seems that the merely
irritant emetics have the power of atonce stimulating the ultimate fibres
of the Vagus which are distributed to the stomach. But as it will be
stated directly that some irritant purgatives are also, after their absorp-
tion, specific purgatives, so is it still a matter of doubt whether some of
these irritant emetics may not be also eapable of acting from the blood
as specific emetics.

This may be said especially of the Sulphates of Zine and Copper. Dr.
Maclagan made some experiments upon them several years ago. Ie
found that section of both nervi vagi deferred the action of these two
salts until long after the time at which they had previously operated on
the same animals with these nerves uncut. This sustains the view
already expressed, of their operation by irritating the ultimate filaments
of this nerve. But as in one instance the emetic dose did ultimately
act after the section, the experimenter reasonably infers that this can
hardly be explained but by supposing the absorption of the salt and its
subsequent operation on that part of the medulla where the vagus takes
its rise, from which an action might then be reflected along the motor
fibres. But the sources of fallacy in such inquiries are so many, and
our knowledge of the anatomical relations of the Vagus so imperfect,
that we cannot found any positive statement on the result of this experi-
ment.

Some other Sedatives, and Narcotics, as Tobaceo and Lobelia, act
physiologically as specific emeties, but are seldom or never used as such.
Vomiting has been caused in children by simply washing the skin with
infusion of tobacco, to cure them of Scabies. (Boerhaarve, op. cil., p.

297.)

B. Irritant Cathartics—As there are two kinds of Emelies,
differing in their mode of operation, so also do there seem
to be two kinds of Cathartics. But the distinetion between
them is not exactly the same. As with the Emetics, one
kind seem to act by topical irritation, exciting an outpouring
of the intestinal secretions, and causing an expulsion of the
contents by exciting peristaltic contraction. But Specific
Emetics, which act from the blood, seem to produce their
effect by influencing the nerve of the stomach; so that they
are Neurotic medicines. Specific Cathartics act differently.
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similar weakness and want of energy of the mucous membrane
of the intestines, a cordial, by stimulating at one and the same
time the motor and sensory fibrils distributed on either sur-
face, may promote a healthy reaction.* Such a medicine, too,
may be used to correct the griping tendency of an irritant ca-
thartic, or even to check diarrhcea when depending on a want
of tone. Wine, Cinnamon, Cardamom, Nutmeg, Ginger, are
examples of such agents. They should not be used when there
is-any condition approaching to inflammation, as acting on a
susceptible surface they tend to irritate. (See nofe.)

(. 2. Muco-Sedatives.—There is a class of medicines used
in Gastrodynia which seem to act locally on the sentient
nerves or surface of the stomach (and, more rarely, of the
bowels) in the same way as Aconite acts on the superficial
nerves of the skin, or a plaster protects from irritation a pain-
ful ulcer. Although the majority of them are subsequently
absorbed, yet, in order to exert this particular action, it is not
necessary that these should pass beyond the substance of the
stomach itself. For the anodynes thus used do not seem to
have any special or peculiar tendencies towards the stomach
nerves. DButif introduced into the blood elsewhere they would
not pass the nerves of the stomach in so concentrated a form
as when coming directly from the mouth, and thus would not
be so useful as stomach-ansmsthetics. Thus this action depends
upon local contact, and is so far a local action.

Hydrocyanic acid, Creosote, and Nitrate of Bismuth, are
the most useful of the medicines which control pain in the
stomach. Of these three, two only are strictly sedatives, the

* Buch stimulation, when carried o a point that cannot be borne, becomes
irritation. The agent then causes vomiting or purging, according to the
mucous surface on which it acts. Irritant emetics and irritant cathartics, on
account of their special importance and peculiarity of action (which is strietly
local,) have been already separately considered. It may be observed that
many irritants are in no case stimulants. (See note, p. 107.)
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blood, the Bismuth is precipitated by the alkaline chlorides in that fluid,
and thus, being rendered insoluble, is incapable of excretion. But what
would become of the patient if precipitations were thus to take place in
his blood ! —{ Gazetta Medica Raliana Federativa Toscana, 1852, p. 44.)

Orfila bhelieved in the absorption of Bismuth, but his results are
probably explained by his having made use of the ternitrate, instead of
the insoluble salt of which we are speaking. Mialhe is of opinion that
the latter, though dissolved (?) by the acid liguid of the stomach, is again
decomposed by alkaline fluids in the mucous tissue before it can be ab-
sorbed.

C. 8. Muco-Astringents.—In a lax condition of mucous
membrane, with a tendency to profuse secretion, a cordial or
stimulant may do good indirectly by exeiting the nerves,
which re-act on the muscular fibre, causing it to contract.
But an astringent medicine, while traversing the gastric or
intestinal membrane, may operate directly on the muscular
fibre itself, so as to produce this contraction. (See Astrin-
gents.) A topical astringent, as Alum, Sulphate of Copper,
Acetate of Lead,* Nitrate of Silver, or Tannin in the astrin-
gent vegetables, may check a profuse secretion from the sto-
mach (Pyrosis,) or an excessive flux from the intestine (Di-
arrheea,) because its action on muscle diminishes at the same
time the calibre of the bowel itself, and the calibre of each
muscle-girt gland-orifice through which this secretion is poured
out. As is the case with the stimulants and sedatives above
mentioned, so with these astringents: their local action here
coincides in all respects with their action at other parts of
the body after absorption. They conform precisely to the
rule of the Fifth Proposition; they reach the part on which
they operate. That part is now the mucous surface with
which they first come in contact. It might seem that they
should act here more powerfully than anywhere else. Bus it
is by no means always so. There are two things which pre-
vent it. Inasmuch as this surface is by its position acecus-

# The prolonged use of lead eauses a condition the reverse of constriction,
i. ¢. paralysis of the muscular fibre.
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proper medieinal action ean be conducted along a nerve-fibre.
But in saying that no action at all can be propagated by the
agency of the nervous system, we do not make proper allow-
ance for the vital properties of nerves. The vital nature of
common nerve-fibre is such that two actions can be conducted
along it;—an impulse producing sensation, or an impulse
producing muscular action, at a distant point. It is known
that an impression on the terminal extremity of a sensory
nerve is capable of producing either sensation or motion at a
distance, by what is called reflex nervous action. Though this
impression must pass through the brain or spinal cord, yet
these centres are not appreciably affected by it. Now it is
possible, though it does not often happen, that the action of a
medicine on the extremity of a nerve may cause this distant
action, without that medicine reaching the part at which it is
manifested. It is obvious too that such a medicine as Strych-
nia may cause contractions of musecles at a distance from the
brain and spinal cord, by stimulating those centres. IHere
the proper action is on the centre; it is this nervous centre
that stimulates the muscles, not the medicine.

Having made allowance for the physiological characters
of nerve, we must also take notice of the vital properties of
muscular fibre. We sometimes find, especially in the case of
unstriped muscle, that when one part of a muscular organ is
caused to contract, a wave of contraction is propagated along
the fibres; and this action may even be extended to a neigh-
bouring muscle, either by contact or sympathy. In one or
two cases it seems that muscular contraction may oceur in
this way as the result of the action of a medicine.

We will now consider separately the two exceptional cases.

a. A medicine may occasionally produce pain or sensation
at a distant part, without reaching that part. We often find
that a morbid action at one part of the body is capable of
producing pain or uneasiness at another distant part by a re-
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flex nervous action. We are familiar with instances of this
among the symptoms of disease. The pain in the knee which
occurs in disease of the hip-joint; in the left arm, in some
cases of heart disease; and in the right shoulder, in disorders
of the liver, are examples. Certain impressions on the sur-
face of the stomach may cause such a reflex pain. Swallow-
ing a piece of ice will sometimes produce pain over the brow;
and it is likely that the headache which follows over-eating,
or a large dose of a tonic medicine, may result in a similar
way from mere irritation of the stomach. Any irritant, as
a solution of Ironm, Arsenie, or Zine, will do the same. The
action of a violent purgative will cause headache while it lasts.
Although we cannot deny the possibility of other actions of
the same kind, yet there are so few medicines which, in or-
dinary and safe doses, are capable of producing pain in any
way, that it becomes difficult or impossible to adduce a satis-
factory example of an agent which operates on distant parts
in this manner when in the blood.

b. A medicine may occasionally produce muscular contrac-
tion at & distant part, without reaching that part. This may
be done in two ways; either by a nervous action, or by a
propagation of the contraction from one muscle to another in
its neighbourhood. Of the first we have a good example in
the convulsive contractions produced by the action of Strych-
nia on the nervous centres. It may also follow an impression
on a surface. Thus we have already seen that the irritation
of the mucous membrane of the stomach, and probably of the
filaments of the Vagus nerve distributed in it, which precedes
the act of vomiting, may cause the contraction of the muscles
of the abdomen.

The propagation of contraction from one muscular organ
to another appears to take place in the case of violent pur-
gatives, particularly some, as Aloes and Savine, which act
on the lowest portion of the large intestine, exciting it to a
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peristaltic contraction,—whose action may thus be extended
to the contiguous Uterus in the female, causing it also to
contract, This renders the employment of such medicines
dangerous in cases of pregnancy, as tending to produce abor-
tion. In other cases these agents may be useful; for by the
irritation and congestion which follows this action on the
Uterus, they may cause the appearance of the menstrual se-
cretion when deficient or retained. This also is the result of
an action on a surface.

Now, though in such cases the action of a medicine seems
to be continued from the part where it is situated to a distant
poiut, there are altogether but few examples of such an action
by a remedy in the blood. Yet, though it is not reasonable
to deny the possibility of such a thing, such instances are cer-
tainly rare, and, being cases of the manifestation of their vital
properties by nerve and muscle, rather than of the proper
action of a medicine, must not be considered to invalidate the
above Proposition, which, as a general rule, is of considerable
importance.

Pror. VI.—That while in the blood, the medicine may undergo
change, which in some cases may, in others may not, affect
its influence. That these changes may be—

a. OF Combination.
b. Of Reconstruction.
e. OfF Decomposition.™

Before advancing to the consideration of the modes in
which medicines operate in’ the cure of disease, it is of im-
portance to mention that some of them are liable to undergo
changes in the animal organism, because in particular cases

# ¢ Most remedies are subject to chemieal changes during their passage
through the animal system. These changesare regulated by ordinary chemi-

cal laws, they may therefore be foretold, and even made available in the cure
of disease.”—Mialke, L' Art de Formuler.
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A large quantity of acid would easily overcome the feeble
reaction of the blood, and thus, by remaining free, Sulphuric
and other acids are enabled to act as astringents on certain
of the glands.

Other changes of combination have already been shown to
take place during the process of absorption. Weak acids may
be set free from their salts by the acid of the gastric juice, as
Hydrocyanic acid is liberated from Cyanides, on which ac-
count they are so poisonous. Alkalies and their carbonates
are more or less neutralized by the stomach acid. Substances
soluble in alkalies are probably absorbed in such solution.
Phosphorus, under the influence of the intestinal alkali, com-
bines with the elements of water to form hypophosphorous
acid and phosphuretted hydrogen. In the same manuer,
Sulphur becomes absorbed as a sulphuret and hyposulphite,
and Arsenious acid as an arsenite of an alkaline base. Iodine
passes out in the urine as Iodide of Sodium. Calomel, Chalk,
Magnesia, and metallic oxides, as well as other insoluble me-
dicines, are taken up in the soluble form, in which only they
are capable of acting.

But we are now concerned with medicines in the blood.
In this fluid there must occur certain reactions between the
albumen and salts of the natural blood on the one hand, and
the medicine now introduced on the other. Processes are
here completed which may have commenced, or been partially
accomplished, in the interval preceding or during the act of
absorption. (See page 79.) Metallie salts may undergo pre-
cipitation with albumen, but the albuminate is again reduced
to solution by the alkaline blood. (By the intervention of
some such reaction, the oxides of the metals escape being
thrown down in the insoluble form by this alkali.) The salts
of Silver, Mercury, Lead, which are precipitated by an alka-
line chloride, are probably again dissolved by the agency
of an excess of such salt existing in the blood. Mialhe con-
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with the starchy elements of the food, and with those parts
of the nitrogenous tissues that have done their work, and are
preparing to be excreted from the body. These latter pass
out in the renal secretion in the form of Urea, Uric acid, ete.
If re-introduced into the system, Urea again passes out unal-
tered into the urine, but Uric acid is still further oxidized,
forming Urea and Oxalic acid, the latter being exereted in
combination with Lime.*

Carbonated drinks also cause an increase of Oxalate of
Lime in the urine, part of the free Carbonic acid being oxi-
dized into Oxalic acid. Some mineral compounds undergo
oxidation in the system; as Sulphuret of Potassium, which
passes into the urine as Sulphate. This probably happens also
to many organic principles. For example, Salicine changes
in the blood into Hydruret of Salicyle, which, like so many
other substances similarly produced, passes out in the urinary
secretion.t Iydruret of Benzyle (an odorous principle which
forms the bulk of the essential oil of bitter almonds) is
changed into Hippuric acid.}

By this oxidation Wohler has proved that the salts of the
alkalies with vegetable acids are changed in the blood into
alkaline carbonates. From being first neutral, they become
now alkaline in their reaction, and affect the urine in the same
way as free alkalies.

( Vide Heematica, ord. Acida, Alkalia, Tonica, Solventia.)

We have now to treat of the actions of medicines in the
blood. These are recited in the four remaining Propositions.

¥ Bee Lehmann's Physiological Chemisiry, vol. il., art. Urine.

+ This product has an agreeable odour, and is identical with the Qil of
Meadow-sweet. -It may be similarly formed in other animal systems. Thus
Liebig finds that the Chrysomeli Populi, an insect which feeds on the leaves
of the willow and poplar, excretes Hydruret of Salicyle. (See also Pereira
on Agua Castorei, Pharm. Jour. xi. p. 200.)

1 An observation made severally by Wihler and Frerichs, and confirmed by
Dr. Maclagan, during a course of experiments in which he proved this oil to
be comparatively innocuous. Assoon as the commercial oil is freed from the
prussic acid which it contains, it may be used without risk,
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But even those who would fain have classed all medicines as
stimulants or sedatives, differing only in the kind or degree
of their action on the nervous system, have in many cases
been obliged to confess that there is a set of remedies which
they call ¢ Alteratives,” whose action, though slower, is more
certain and more durable than that of the former. It is
allowed that they alter the condition of the blood. To
suppose that they do so by first influencing the nerves, is to
adopt a circuitous and unecalled-for explanation. Tt is proved
that they pass into the blood. It is known that when ac-
tually applied to nerves they do not affect them. From these
considerations merely, without further evidence, it would seem
tolerably clear that they act by influencing the blood itself,
simply and solely. But this it will be my business to prove
more at length directly.

Such medicines, then, I have designated Haematics, a simple

and expressive term which has been used by others before
nme.

Considered as agzents in the hands of the practical physician, Haema.
tics may be said to differ from the three other classes of medicines in
two important particulars. (1.) They act on the blood, and on the sys-
tem generally. They therefore are of use to control or cure diseases, in
which usually the system is at fault, and not a part of it only. But the
others act on certain parts of the system, and are directed against certain
conditions of those parts. They control sympfoms. (2.) The medicinal
action of Heematics is chiefly shown in morbid conditions of the blood,
or system at large. It is not evidenced upon a healthy man. The only
exception to this occurs in the case of Aliments, or articles of food, the
first order of Restorative Ilaematics. And even this exception is rather
apparent than real, for in fact Hunger and Decay must be considered as
diseases, and food as medicine given to cure them. Immatics then do
not evidence their proper action on a healthy man. But remedies of the
three other classes, producing changes or affections of particular organs
or parts of the body, and not absolutely requiring a diseased condition
of the organ before such changes can be effected, do accordingly exert
their action upon a healthy man. I have already alluded to this action
on the nervous system as being named by most writers Physiological
action. It is Therapeutical aclion, or operation on a diseased system,
which is most borne in view in my arrangement. It is altogether of
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A large class of diseases depends on the presence in the
blood of a morbid material, or, what amounts to the same
thing, on the constant working of a morbid process in that
fluid. Some of these, as the eruptive fevers, will run a certain
course, and then come to an end. These we cannot generally
stop, but can only alleviate. DBut others, more in number,
and more commonly met with, tend naturally to run on for
an indefinite period, unless by any means we can arrest their
progress. Some depend on a contagious virus, communicable
from one person to another, as Syphilis. Some, as Ague, are
dependent on atmospheric or terrestrial influences, Others are
due to some derangement of the secondary assimilative pro-
cesses, as Scrofula, Scurvy, Gout, and Rheumatism. Others
again, to causes that are ill understood, as convulsive disorders
and skin diseases. Lastly, some may be caused in many dif-
ferent ways, as common inflammatory fever.

Now the object in the treatment of such diseases is to ob-
tain in each case some remedy that shall be able to counter-
act this process, something that shall destroy the morbid in-
fluence at work, and thus restore health. Medicines that are
used with this intention form the second division of Haema-
tics, which I have named Catalyties (Catalytica,) from a Greek
verb, signifying to destroy or to unbind.

Now though I have a probable hypothesis to advance as to
the action of some of these, I would not have this considered
as more than hypothetical. I would not speak positively of
the action of any one of them, any more than to say that each
of them tends to neutralize one or more particular morbid
poisons,

Some have tried to give a general explanation of their ac-
tion, and have talked of it as if it were easily understood by
their known properties. I am not of their opinion; and when
I speak of Catalytics, I shall give my reasons for disagreeing
with them. Now each Catalytic has peculiarities and affinities
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that distinguish it from all others. I have not thought that I
could arrange them more truthfully than by subdividing them
according to the diseases which they tend to counteract. How
inadequately is the action of Mercury and of Todine expressed
by calling them special stimulants, alteratives, or absorbents!
Is it not better and more correct to say at once that Mercury
is useful in checking inflammation in general, and in counter-
acting the poison of Syphilis in particular? and that Iodine
18 effective in secondary forms of the latter disorder, as well as
in Secrofula?

These medicines, then, are specifics, in so far as they are
particularly useful in certain disorders, and in those excel
other remedies; but they are not, in the vulgar acceptation of
that term, the only medicines which can be employed in such
a disease, nor is their use to be restricted to it alone. I have
already said that a Catalytic tends of itself to work out a
peculiar process in the blood. For this reason their admi-
nistration in health generally does harm. They have nothing
in the blood corresponding to them; or if so, they are not
introduced to supply its want. Thus they must eventually
pass out of the body. Before doing so, some may act on the
nerves. While so passing out, they may, as I have said, act
either as Astringents or Eliminatives on the glands. Under
these heads their secondary action will be subsequently con-
sidered.

Being thus foreign to the blood, Catalytics do not remain
there to supply a want, but just long enough to counteract a
morbid action, after which operation they should be excreted.

Such is the difference between Restorative and Catalytic
medicines. Although so far as this their action is sufficiently
distinet, yet some care is required in separating the remedies
in one division from those in the other. Sometimes both
kinds are used in the same disorder. For whenever the ac-
tion of a morbid poison causes any derangement in the pro-
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portion of the normal constituents of the blood, a Restorative
may become of use to supply this defect. Thus a cancerous
or serofulous condition may cause a deficiency in the red co-
louring matter of the blood, which may be supplied by Iron.
When, as in Gout and Rheumatism, there is an excess of acid
in the system, partly due to an absence of that basic matter
which should be present to neutralize it, this may be restored
by an alkaline remedy. In both of these cases a Restorative
may be used in a disease which depends on a morbid agency.
But other remedies, Catalytic in their action, are of more
direct use in such disorders. They counteract the original
poison, and, striking at the root of the evil, instead of cor-
recting the consequences, they are more likly to eradicate the
disease.

Some medicines come under both heads, acting in different
ways in different cases. Thus Potash may be a Restorative
in Rheumatism, or a Catalytic in Scrofula.

The operation of some particular agents is rather obscure.
I shall have to show how it seems to me that the vegetable
acids may act as Restoratives in fevers; and also to explain
why, of those medicines which are used in Intermittents, I
have placed Quina among Restoratives, and Arsenic with
Catalytics.

It may be remarked that the fact that Catalytic medicines
produce of themselves distinet actions in the blood has proved
a stumbling-block to the disciples of M. Hahnemann. For
in some few cases their action may, to a certain extent, simu-
late the disease which they tend to cure, and has thus been
confounded with it by this imaginative observer. This par-
tial resemblance is probably due to the fact that both disease
and remedy produce a series of changes in the same set of
particles in the blood. If it were not so, the remedy could
not meet the disease. It would be out of its province, as not
acting at all in the same sphere. DBut that the actions are
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This important compound was found by Berzelius, in 1807, to exist
constantly in the juice of muscle, as well as in the urine and sweat.
(Annuaire, 1848, p. 347.) Liebig at first controverted this, but in
1847 he assented to the statement of Berzelins, which had already been
further confirmed by the experiments of M. Pelouze. Many modern
chemists, among whom may be mentioned Dr. Bence Jones (Animal
Chemistry, p. 20,) have long considered that Lactie acid, or some com-
pound nearly resembling it, is formed at this step of the process of
changes connected with the function of respiration. That it really is
Lactic acid may now be considered as proved. The Glucose in dia-
betic urine allowed to stand will often develop spontanecusly into this
acid. The latter has been found in this urine by Dr. Gray, of Glasgow.
( Glasgow Med. Jowrnal, Oct. 1856.) And M. Bouchardat, though, like
others, he finds sugar in the recent blood of Diabetics, states that after
it has been suffered to stand for twenty-four hours, none can be found.
He thinks it is then converted into Lactic acid. (Du Dialéle sueré, ef son
Traitement hygienique, 1852.) It is probably the arrest of this latter
conversion (occeurring in health) which constitutes Diabetes mellitus.
Dr. F. W. Pavy conceives that particles of fibrine undergoing change or
decay constitute the natural ferment which converts Glucose into Lactic
acid. An acid state of blood is found to hinder this metamorphosis.
( Guy’s Hosp. Reports, T'hird Series, vol, 1.,1835.) The existence of Lac-
tic acid in the sweat, as asserted by Berzelius, has been confirmed hy
Dr. Favre. (Archives générales de Méd., 1853.)

The acid next combines with free Soda, existing in the
blood; and this salt is oxidized into Carbonate of Soda and
water, just as a Tartrate or a Citrate might be. ( Vide p. 153.)
This has been ascertained by Magnus and Dumas.

All other sugars (of cane, milk, etc.) are converted into
Glucose, or grape sugar, before absorption. They may even
sometimes undergo the further transformation into Lactic
acid before quitting the intestine, For Lehmann finds that
the ingestion of much sugar gives rise to an intensely acid
reaction in the jejunum and ilium. This may interfere with
the process of intestinal digestion, which requires alkalinity.
For this reason an excess of sugar in the food is frequently
prejudicial in dyspeptic and gouty disorders. It is not the
mere production of Lactic acid, which ensues inevitably from
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the duties that devolve upon the medical man, it is not my
purpose to make more than a few observations.

All kinds of food are less required by the system in inflam-
matory and febrile disorders; and should then be adminis-
tered sparingly, or wholly denied, according to the severity
of the case. DBut in Typhus fever long abstinence would be
dangerous; the patient is in peril from extreme weakness and
inanition, and, being often totally unconscious of his natural
wants, requires to be carefully sustained by constant and small
inerements of animal and farinaceous food.

Water may be given largely whenever we wish to increase
the amount of any of the fluid secretions; as the urine, to
render less likely the deposition of gravel; or the perspira-
tion, when it is desirable to promote it in fevers or other
disorders.

Albuminous food is always necessary in health, and is con-
tained not only in the flesh of animals, but in vegetable sub-

stances in their natural condition. It is recommended to
restrict it in the management of gouty or plethoric patients.
On the other hand, animal is more easily digested than vege-
table food in many cases of dyspepsia.

In Diabetes mellitus, when a large quantity of sugar is
excreted in the urine, it is a common practice to confine the
patient to a diet of meat and gluten bread. This latter is a
tough horny material, prepared from flour, from which the
starch has been separated by washing. It is thought that if
no starch be given, no sugar can be formed; but it is found
that though both the amount of urine and the quantity of
sugar in it are diminished by this plan, yet the latter does
not wholly disappear. This may be easily accounted for; as
we admit that sugar may be formed from albumen. It is
recommended that water should be given sparingly in this
disease; for it is thought that the more a patient drinks,
the more urine he passes, and all of the same high specific
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The application of oily substances to the cure of Phthisis is
a matter of considerable importance. Of late years Cod-liver
oil has been used with more suceess than any other medicine,
both as a prophylactic, and as a curative agent in this disease.
When this remedy is considered separately in Chap. IV.,
mention will be made of several theories which have been pro-
pounded to account for its mode of operation.

It is important that fresh vegetables should enter into the
diet of all persons; an abstinence from them is not unfre-
quently followed by the development of scorbutic diseases.

Certain adjuncts to diet in constant use throughout the eivilized world
—Tea, Coffee, and Tobacco—have been found by careful observers® to
diminish the waste of the animal tissues, and the amount of exeretion.
This action is probably connected with the sedative power of these agents;
but, should it be verified, these matters may then, from one point of view,
be regarded as pseudo-aliments. They do not afford a direct supply to
the system, but they render the need of that supply less urgent than it
would otherwise have been.

Thus an attention to diet is of great importance in the cure
and alleviation of disease; by this means we are enabled,
within a certain limit, to regulate the composition of the
blood, and through it the nutrition of the body.

Thus are Aliments essentially Restorative, forming and
supplying the blood, and from it the several tissues, which are
destined to work and to endure, until, like all organic crea-
tions, their turn is come to die. Then only are they excreted,
and in a different form from that in which they entered; at
that time developing into tissues of high organization, they
now decompose and retrograde into simpler bodies; at first
fitted for life, they are now shaping for destruction. The dis-
ease which collectively they are intended to cure is Hunger;
which is in faet a call from the blood for the renovation of its
failing constituents, a demand for fresh supply from the body,
which, because always changing, is always requiring nutriment.

. *DBicker, Lehmann, ete.
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Any deficiency in the food of those mineral ingredients which are
essential to the sustenance of man, should, when ascertained, be care-
fully supplied by the physician. Among these mineral matters are in-
cluded various salts of Potash, Soda, and Lime, the earthy Phosphates,
and compounds containing Sulphur. When any such material has to
be supplied, not on account of a disease, but to atone for a deficiency in
the food, it comes under this head of Aliments. Vegetable food is more
deficient in these mineral substances than animal diet. It does not gene-
rally afford the necessary proportion of common Salt, a material of great
importance to animals, and entering into the composition of their flesh,
blood, and fluid secretions. It is thus that herbivorous animals are
driven by their instincts to seek for this mineral in all manner of ways.
Horses and cows are improved in health by adding it in small guanti-
ties to their provender. The buffaloes grazing on the prairies in Ame-
rica resort in the pursuit of salt to certain spots of soil discovered by
them, which are known among the hunters as “buaffalo-licks.” Even
with men, who ordinarily adopt a mixed diet, it seems that the habit of
adding salt to their food is universal. It is so mixed up with bread and
with all cooked articles that it is diffieult for us to discover what would
be the result of complete abstinence from salt. But it is commonly
affirmed that aggravated forms of dyspepsia, intestinal worms, and even
fatal marasmus, have followed such abstinence. There is a tradition
that the chief feature of an old and terrible form of punishment of state
prisoners in Holland was this denial of salt.

Lime is another important mineral which exists in ton small amount
in some descriptions of vegetable diet. Birds, who require the carbo-
nate to form their egg-shells, are accustomed to obtain it by pecking at
the goil. Lime is deficient in quantity in the grains of some of the Cerea-
lia, especially in that grain of universal consumption—Wheat. To some
rustics, who live chiefly upon bread, the wanting proportion of lime may
be made up by the use of spring water; to others, by the addition of
Milk to the diet; to others again, by the consumption of Potatoes.
The fact that the two Ilatter are articles of diet almost universally
adopted, even by the poorest, in our country, may perhaps explain the
fact that the deficieney of Lime in wheaten bread is mot generally felt
here. But the contrary may be the case in some parts of Europe, as
the rural distriets of Germany, where the peasants subsist mainly or
entirely upon stale black bread. Thus Liebig proposes, in making dough
for baking, to knead the flour with Lime-water. IHe states that the
Lread prepared in this way is both wholesome and agrecable. *“It may
be regarded,” he observes, ““as a physiological fact, that corn-flour is not
a perfectly alimentary substance; administered alone, in the state of
bread, it does not suffice for sustaining life; from all that we know, this
insufficiency is owing to the want of the Lime so necessary for the for-
mation of the osseous system. The phosphoric acid likewise required
is sufficiently represented in the corn, but lime is less abundant in it

10
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entering into the blood, passes at once into combination with
this alkali, and the result of this is a general diminution of the
amount of basic matterin thesystem,and an increase in that of
acid. Thus a free acid may act as a Restorativein cases where
there is an excessof alkali in the blood. It may either remain
in the blood after entering into combination, or it may pass
off by the urine, supplying there the place of a natural acid,
whichit leaves behind it in the system. Itisonsuch a theory
as this that the action of mineral acidsin typhoid and putrid
fevers has been explained. Huxham long ago recommended
acids to counteract the “ putrid crasis” in fevers.* They are
certainly sometimes of marked service in these disorders.
Among later observers of this fact I may number Mr. Day,
of Stafford, who has found Nitric acid of great use in malig-
nant Scarlatina. In the Yellow Fever of Tropical climates,
an excess of alkali in the blood was discovered some years
since by Dr, Blair. This alkali seems to be Ammonia.t I
do not affirm positively that there is in all of these feversan
excess of alkali in the blood. Although likely, it is not
proved. The explanation is plausible.

Acids are used to correct a phosphatic deposit in the urine,
caused by an alkalinity of that secretion. The alkaline urine
may be secreted so, as has been observed in petechial fever
by Dr. Graves and Dr. Golding Bird, and in insanity by Dr.
Sutherland, and may also occur in diseases of the nervous
centres; orit may be caused by a decomposition taking place
in the bladder, as in chronic inflammation, or in the case of
retention of urine from any cause. In the former case the
acid may act as a corrective to the fluids before secretion; in
the latter case, after it. But it is not always easy to cause
acidity of the urine by any medicines. Mineral acids may

¥ Ewxsay on Fevers, Znd edition, 1700, p. 117, ete.

+ Report on the first eighteen months of the Fourth Yellow Fever Epidemic
of British Guiana.—Appendix to Brit. and For. Med., Chir, Revicwe, Jan, 1856,
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have done, and thus be burnt or oxidized instead of the latter. Aec-
cordingly, it has been ohserved by Dr. Rees and others, that the use of
these acids in fevers and inflammations is not followed by inereased
acidity of the urine. (v. Aufigrihritics.) The action of such an acid is
then simply Restorative. Requiring less Oxygen than the Proteine
would need to transform it into Carbonic acid, it would thus diminish
the number of the respirations, the frequency of the pulse, the tempe-
rature of the body,—and in this way allay the fever. It would be
strongly cenfirmatory of this idea if it were proved that the amount of
Urea and Urates in the urine is actually diminished by the use of acid
drinks and fruits in febrile cases. This hypothesis can only be admitted
on the supposition that fever (in which there is likely to be in the blood
an excess of uncombined alkali) constitutes an exception to the general
rule that the vegetable acids pass through the blood without under-
going change.

Now the salts of these ncids with alkalies, which are often adminis-
tered in the form of effervescing draughts, might exert the same refri-
gerant action. But there would be this difference; the alkali of the
blood would not be required, the acid being already combined with an
alkali. M. Wohler has found that these vegetable-acid salts always
undergo oxidation in the system, being converted into carbonates or
bicarbonates, and thus reacting on the secretions as alkalies. And so
in the same way it seems that the natural lactate of soda is formed into
a carbonate, the earbonic acid being afterwards freed from the base,
to be excreted by the lungs. By this natural process the quantity of
alkali in the blood would not be increased, nor would it be angmented
Ly the action of a free vegetable acid. But the change undergone by
a salt of this acid would continually add to the alkaline matter already
in the system. And as alkalies have a Catalytic action on the blood,
which may prove useful in some sthenic fevers, it follows that these
salts have a double action, and are not simply Restorative. (r. Alkalies;
Antiphlogistics ; Antiscorbuties.)

Rheumatism and Gout differ considerably from other fevers, both in
their nature, and in the remedies which they require. They are pro-
duced by special morbid poisons or agencies, which we are enabled to
counteract by certain Catalytic medicines, There iz in both of them
an execess of free acid formed in the system. Here alkalies are the
remedies mainly indicated, fur they neutralize the aecid. (v, Anti-
arthritics.) Some obscurity rests upon the subject of the use of Citrie
acid in Scurvy; but as it seems to partake rather of the nature of a
Catalytic than of a Restorative action, I have placed Antiscorbutics in
the second division. It appears likely that the Catalytic action of the
vegetable acids consists in a certain ill-understood control over the pro-
eress of varions eachexies and blood-degenerations. Among others, it
has been asserted, apparently upon a reasonable amount of evidence,
that they afford a sort of exemption from liability to Asiatic Cholera.
(v. Antiscorbulics.)
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The vapour of burning Tobaceo contains Carbonate of Ammonia in
considerable quantity. This must necessarily be absorbed to a large
extent by the mucous surfaces of the mouth and lungs of smokers.
Regarded in this point of view, the practice of smoking, when continued,
may be looked upon in the same light as a course of alkaline medica-
tion. It may be attended with the same risk or advantage. It must
be ill suited to those in whom there is a tendency to alkalinity of the
humours, and better adapted to the case of those gouty or dyspeptic
subjects with whom the contrary obtains., But of course the thera-
peutie action of the Nicotia and other volatile principles of Tobacco
must be separately taken into account.

Allkalies are used wherever there is an excess of acid in the
system, whatever that acid may be. Alkali should naturally
be present to neutralize it, for it is unnatural to have a large
excess of acid in the secretions, or any excess in the blood.
We thus administer alkalies on the restorative prineiple.
They are not always excreted; but whether excreted or not,
they tend to render the secretions neutral and alkaline by in-
creasing the quantity of basic matter in the system. Alkalies
being more stable than acids, and being more invariably se-
creted by the kidneys, it is more easy to render the urine al-
kaline than to make it acid.* Alkalies are thus of use in a
tendency to lithic acid deposit. The bicarbonates are pro-
bably the best for this purpose, for they may be given in large
doses, being less irritating. The celebrated Vichy water con-
tains bicarbonate of soda. Lime-water has been used as a
solvent for stone, These all act by first diminishing the acid
of the blood, and subsequently influencing the secretion of
the urine, which secretion, acting as a counterpoise to the

* Mialhe considers that there is more danger in giving acids than in admi-
nistering alkalies, for the natural secretions of the system being generally
alkaline it is not so easy to disturb their condition by the use of alkalies as it
is by that of acids. DBut it must be remembered that the most important of
the secretions, the urine, has an acid reaction; that it is not very easy to in-
crease this reaction; and that even this may be done to a considerable extent,
as shown by Dr. B. Jones, without precipitating Urie acid, or causing dan-
gerous consequences.
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condition of the blood, may be generally taken as an index
to it. The alkalinity of urine thus produced is generally
caused by Ammonia, which is set free from its combinations
by the fixed alkali. Dr, Parkes finds that Potash generally
passes out in combination with Sulphuric acid, causing more
of this acid to pass into the urine than is so excreted in health.
(Brit. and For. Med. Rev., Jan, 1853, 1854.) Dr.B. Jones states
as the result of his experiments, that the exhibition of Am-
monia may neutralize acidity of the stomach, but is not fol-
lowed often by alkalinity of the urine. (Philosophical Trans-
actions, 1851.) Alkalies which react upon the urine in such
a manner as to prevent a deposit of lithie acid, come under
the denomination of Solvents, and will again be considered
as members of that order.

Dr. Pereira recommends alkalies in cases of dyspepsia and
pyrosis, when there is an excess of acid secreted by the sto-
mach. Yet this must not always be taken as an indication
for their employment; though it is a tolerably safe rule, when
this is known to proceed from.a gouty cause, or is accompa-
nied by a marked lithic diathesis, and excess of acid in the
urine, to administer alkaline medicines. DBut it is known
that there are some cases of excessive stomach acidity, as
those caused by the presence of Sarcina ventriculi, in which
the urine at the same time is actually alkaline. The acid in
the system is so monopolized, as it were, by the stomach, that
there is none left to maintain the reaction of the urine. In
such cases, instead of an alkali being given, it is doubtful
whether an acid may not be of more service.

Ammonia will be again enumerated as a stimulant—DPot-
ash as a catalytic—and lastly, all the alkalies as diuretics.

The alkalies are useful in gout and rheumatism in dimi-
nishing the acidity both of the blood and of the secretions.
It is often advantageous to apply an alkaline wash locally
around an affected joint, in the fluids about which the morbid
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process seems especially to have fixed itself. If we may re-
ceive a certain theoretical ‘explanation of these two kindred
diseases, still more light will be thrown on the advantages at-
tending the employment of alkaline restoratives. To this I
shall recur when I consider the Catalytics which are used to
counteract these same disorders,—not, as here, by restoring a
wanting material, but apparently by determining the process
in a different direction, and thus checking it as a disease.
When fatty substances are digested and assimilated with
difficulty, on account probably of a deficiency of alkaline
matter in the bile, an alkaline medicine may aid in causing
_~their healthy absorption. Alkalies dissolve fats. Given in
-~ exeess, they keep them so fluid as to prevent their deposition
in the tissues and cause their excretion from the body. In
those rare cases of undissolved fat in the fluids, as evidenced
by ‘lactescent serum,’ or ‘chylous urine,’ an alkaline medi-
cine may be appropriate. In the far more frequent tendency
to ‘fatty degeneration,’ or interstitial deposit of fat in the ves-
sels and organs, we may sometimes hope to do good by the
same means. We may succeed when the fault is in the fluids;
we can do little service in a strictly organic disease.
An alkaline course is recommended by Dr. Budd for biliary
/' caleuli. The alkali cannot dissolve the Cholesterine, or pe-
culiar waxy matter of these concretions, if we may trust to
Fauconneau-Dufresne; but it may perhaps dissolve or remove
those fatty materials out of which the Cholesterine is formed.
i Alkalies likewise dissolve organic compounds of the albu-
minous group, and prevent the coagulation of fibrine. In
excess, they retard nutrition, and cause spareness of system.
In surgical cases, and in aneurisms, where we wish to pro-
mote repair or injuries, or to cause a deposit of fibrine, they
are used on the catalytic principle. (See Antiphlogistics.)
They are indicated as Restoratives in those cases of fibrinous
coagula in the great vessels during life, of which a deficiency






160 ACTION OF MEDICINES.

not think it is proved that any disease depends on the want of any par-
ticular salt in the blood, or can be cured by the supply of such salt.
Here I should perhaps escept Chloride of Sodium, mentioned among
Aliments, because this is an essential ingredient of our daily food, and
its withdrawal will cause disease, just as the withdrawal of any other
alimentary principle.

Now with regard to the alkaline salts in the serum of blood we know
this much—that variations in their amount do occur in several diseases,
though for these variations no obvious reason can be given. According
to Lehmann the serum of man’s blood in health contains 8:8 per cent.
of salts, and its ash has the following composition:— :

Chloride of Sodium . . . . OG1:087
Carbonate of Soda . . . . 28880
Chloride of Potassiom . . . 4054
Phosphateof Soda . . . . 3195
Sulphate of Potash . . . . 2784

100-000

Arterial contains more salts than venous blood. The following varia-
tions in disease are deduced from the ohservations of Schmidt, Zim-
merman, Poggiale, Simon, Beequerel, Rodier, ete. The amount of these
blood salts is mueh diminished in acute inflammations; increased in the
low Exanthemata; much inereased in Dropsies. In malignant cholera
the salts are much diminished, according to Simon; while Becquerel
states that their proportion (especially of Chloride of Sodium) is much
increased in this disease. Leonard and Salvagnoli find that they are
often doubled in Dysentery, in Scurvy, and in malignant forms of In-
termittent fever.

One thing may be said of all these variations, that they are pro-
bably in every instance to be ranked among the consequences, and in
no case among the causes, of the disease. Could we satisfactorily supply
these salts when wanting, the condition would be likely to recur imme-
diately, so long as the cause lasted.

I know of no instance in which we ean cure inflammation by sup-
plying salines to the system. Salines operate as mild antiphlogistics in
inflammatory disorders; but so long as the inflammation continues, they
are powerless to alter the proportion of salts in the blood.

Just as we explain the inerease of salts in Dropsy by the arrest of the
free renal secretion, so their supposed diminution in Cholera blood has
been referred to the immense evacuation of saline serum from the in-
testine. Some have thought that they could cure Cholera by supplying
these salts. But, as we might have expected, Dr. Stevens’ saline treat-
ment does not seem to have been at all more successful than the many
other plans proposed for the cure of this intractable epidemic. Some
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gout; the former, in each case, supplying a needful material,
the latter neutralizing a morbid process.

Thus, when air has been rendered impure by breathing we
may render it again respirable by adding fresh oxygen; but
still more certainly, by neutralizing the carbonic acid.

Orp. IV. Toxics.

Under this term I intend to include only the bitter prin-
ciples of vegetables. The chief medicines of this order are
as follows :—

(Alkaloids and neutral principles—Quina, Cinchonia, Qui-
nidia, Bebeerine, Narcotine, Salicine, Caffeine, Piperine,* ete.

Bitter drugs—Cinchona, Quassia, Cusparia, Gentian, Ca-
lumba, Chiretta, Centaurium, Menyanthes, Rhubarb, Hops,
Elm and Willow barks, Tansy, Wormwood, Chamomile, Cas-
carilla.)

The power by virtue of which these medicines are enabled
to act as Tonics, is due, in each case, to a vegetable alkaloid
or neutral principle, having a bitter taste. All of those men-
tioned above, with the exception of Salicine, contain Nitrogen.
The uses of Tonies are of a twofold nature. Firstly, they are
of use in simple debility and in atonic dyspepsia. Here they
give an appetite, increase the muscular strength and powers
of digestion, and improve the general health. In the second
place, they have all, more or less, a curative power in ague
and other periodic disorders, caused by Marsh miasm. Many
explanations have been given of this curious and double ac-
tion of vegetable bitters; and some erroneous theories have
been assumed, and false analogies attempted, in the classi-
fication of these remedies. The subject is certainly a difficult

# This has been used in intermittents with some success. The ancients, to
whom Bark was unknown, used to employ Pepper in Agues. (Celsus, lib. 3,
cap. 12 et szeq.)
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The condition of Debility, whatever its proximate cause, seems always
to be traceable in the first place to a want in the blood, which interferes
with the due exercise of their functions by the nerves and other organs,
by impairing their nutrition. It follows fevers, and accompanies chronie
diseases, in both of which cases the blood has been exhausted by con-
tinual waste and excretion, without the maintenance of a proper supply.
In eancerous, scrofulous, scorbutic and dyspeptic habits, the blood may
be deteriorated by a fault in the assimilative processes. When in these
instances there is marked Angemia, iron may be of most service; but
when the blood is poor without any apparent deficiency of red colouring
matter, then are bitter Tonics needed to improve its condition, and form
a valuable adjunct to the special remedies that the case may require.
They ought not, as a general rule, to be administered in high fever, or
when the pulse is hard, the tongue coated, or the stomach irritable. A
loss of appetite, a nervous headache, a soft compressible pulse, a quiver-
ing tongue, a flabby condition of the muscles, with general inertia and
indisposition to exertion, are indieations for their employment. In some
cases emetics and antimonials, in others mild purgatives, are of use in
preparing the system for their reception.

It seems then that Debility is to be attributed generally to the state
of the blood, and is to be cured by improving it. By so doing, we may
communicate tone to the muscular system, improve the appetite, and in-
crease the nervous force.

Ague, or Intermittent fever, is also a blood-discase. If it were only
from the analogy of other fevers, we might infer this. But there are
more particular proofs. This disorder is caused by the exposure of the
system to a certain peculiar poison or miasm, which is generated in the
ground in certain places, and subject to known laws., The result of the
influence of this miasm is a process in the blood which has been com-
pared to fermentation, and which produces regularly-recurring paroxysms
of a peculiar kind. There is apparently some disturbance in the great
calorifacient process, in which the blood is concerned, and not the nerves.
Each fit commences with shivering; there is then a hot stage; and finally
sweating, The attack then goes off, seemingly as if the poison that
caused it were eliminated in the perspiration. Dut it is not all gone.
After working in the blood for a definite period, most commonly two days,
it again breaks out, and the same train of symptoms recurs. Thus this
strange disorder, both in its origin and in its progress, appears to be
seated in the blood. So also are its results evidenced there. Continual
Ague deteriorates that fluid, causing general anmmia, and pmduﬁing
more or less enlargement of the spleen, which could only be brought about
by some faulty condition of the circulation,

Against these proofs it has been urged that the nervous system has
certainly an influence over this disorder, for that a sudden alarm has
been known to arrest it. But this may oceur also with other blood-
diseases, and it does not prove that the nervous system is at all con-
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nected with their origin. It can hardly be supposed that Goitre or
Scrofula, is ever caused by a derangement of the nerves. And yet
Baron Alibert relates an authentic case of a French lady who had a
large goitre, which for a long time resisted all treatment, but which
nevertheless disappeared entirely during the brief Reign of Terror in
the French Revolution. In addition to these arguments it may be urged
that Ague is often, if not always, connected with deranged hepatic fune-
tions, a fact that again points out that disease as a blood disorder.

Seeing then that the medicines of this order of Tonies differ
in each particular of their action from those remedies which
influence the nerves directly, and that the diseases in which
they act beneficially are essentially blood diseases, there are
sufficient grounds for concluding them to be Hwematics, or
blood-medicines.

Wehave now toconsider the remaining minor propositions,
which treat of their action as Restoratives; to ascertain whe-
ther they have been rightly allotted to this division.

Avre there in healthy blood any substances which resemble them?
This will appear to be a question of no small difficulty, when
it is considered how little information we have actually ob-
tained respecting the chemical composition of the vital fluid.
It is nevertheless desirable that we should inquire into it to
the best of our ability.

During the last few years, many propositions, intended
to throw a light upon physiological science, have emanated
from the fertile pen of M. Liebig of Giessen, who is rightly
and universally ranked among the most illustrious of modern
chemists. There are two which especially bear upon the pre-
sent subject. In his first work on Organic Chemistry (p. 182)
he argued, that whereas the alkaloids Quina and Morphia
resembled the brain substance in their chemical constitution,
they were therefore enabled to exert a direct control over that
organ by influencing its nutrition. But it is impossible to
accept this explanation. The composition of the brain has
been since more accurately investigated, and it has been shown
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to consist mainly of a mixture of albumen and fat. Now
there is no reason why these substances should have a special
affinity for albumen and fat in the brain, any more than
for the same elements in other parts of the body. There is
also no analogy at all between Quina and Morphia as medi-
cines beyond their resemblance in chemical constitution.
The theory seems to be altogether groundless.

Another and a more important suggestion has been made
by the same chemist. He has pointed out a chemical analogy
between certain vegetable compounds and a substance which
exists in the bile. He has shown that for the most part the
elements of the bile re-enter the blood after passing into the
intestine, scarcely more than the colouring matter being finally
excreted with the fieces. It is found that if an enema of
bile be injected into the rectum, it becomes absorbed there,
and does not afterwards pass out into the urine.* (Animal
Chemistry, p. T7.)

Many various and conflicting statements have been made as to the
chemical constitution of the bile. But the subject may now he con-
sidered to be settled, at least for the present, by the laborious researches
of Strecker. He finds that human bile essentially consists of two com-
pound organic acids in combination with Soda, this alkali being also
present in the state of Carbonate. The two acids are named Glycho-
cholalic acid and Tauro-cholalic acid. Both of them contain Cholalic
acid, a ternary compound; butin the first this is united with Glycocine,

* Possibly some parts of the bile, besides the colouring matter, are truly
excrementitions, But part of it is needful in the animal economy, as has
been proved by experiment. M. Schwann found that when the contents of
the bile-duet in dogs were caused to discharge themselves externally through
a fistulous opening in the wall of the abdomen, the animals quickly wasted
away and died. In some cases of jaundice the constituents of the bile appear
to be vicariously excreted by the kidneys; and perhaps the great depression
produced by that disorder may be partly accounted for by the impossibility
of the re-absorption into the blood of these substances, naturally formed by
the liver. Having passed into the urine, there is no provision to enable
them to return.
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—a most important fact to our argument. For if it can be
eliminated by the chemist from one crystalline substance, why
not by the human system from another? The same ingeni-
ous investigator has surmised, with much show of reason, that
the atom of Quina is made up of three organic radicals, and
has constructed some new compounds by combining other
elements with it.

Thus were it necessary, I suppose that the Quina or other
tonie principle might without much difficulty be transformed
into Taurine by chemical changes in the blood. But I see
no particular reason for supposing that such a change takes
place. Quina hardly differs more from Taurine than several
members of the chain of Tonic alkaloids differ among them-
selves, This may be seen by placing them side by side.

Quina —=0C,H,0, N
Salicine = C,; H,; O,
Caffeine® = C, II; O, N

and,

Taurine — C,H, O, N + S,

These substances do not all possess basic properties; nor
do they all contain the four organic elements; nor are the
three elements, common to all, present in similar amounts;
in fact the only point of strict resemblance is that they are
all tonic and crystallizable. And in these respects Taurine
resembles the rest.

It is now sufficient for us, if we have ascertained that there
is naturally to the system, and in the blood, a substance which
resembles Quina. We may be allowed so far to infer that
the presence of the latter substance in that fluid would not
be unnatural to it.

Having dismissed the second of the minor propositions
which relates to Tonics as Restorative medicines, we pass on

# The bitter principle of coffee possesses undoubted antiperiodie powers,
and may be given in the same doses as Quinine.
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pose, that there is in it a want of some natural material which
would have, when present, the effect of checking the opera-
tion of the morbid agent. The fact of having had Ague once
does not, as in the case of the Eruptive fevers, protect a man
from the disorder thenceforward. So, in this sense, all per-
sons may be said to be liable to Ague, and none protected
from its assault. But it is not the case with Ague as it is
with Syphilis and Small Pox, which diseases most persons in-
evitably catch, who are exposed to the virus for the first time
in their lives. For, of a number of persons exposed to the
same malarious influence, only a part take the disorder; some
escape. It is generally found that those are most likely to
take it who have been previously debilitated by any cause;
80 that we must suppose that the rest have in their blood
some material which serves to prevent the working in it of
the Ague-poison, which, apparently must enter it. It is not
unlikely then that Ague may be cured by supplying the
want of this material.

Coupling with this consideration those facts which have
been previously stated, we may reasonably conclude that To-
nics are Restorative, and not Catalytic in their action; that
they supply, or cause to be supplied, a material wanting in the
blood. How this material is enabled to resist the morbid in-
fluence of the miasm—whether it is by an antiseptic property,
such as has been attributed to Quina—I cannot determine.

The argument respecting Quina, and the other Tonic prin-
ciples of which it is the type, may now be thus briefly summed
up. As their action is permanent instead of transitory, as
they do not affect the nerves in the first instance, and the dis-
eases in which they are used are blood-diseases, we conclude
that they are Blood-medicines 'We next find that there is
in that part of the Bile which is absorbed into the blood, a
crystalline substance, bearing a resemblance in several impor-
tant points to the bitter alkaloids. It is discovered by care-
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ful experiments, that Quina, when taken in moderate doses, is
not excreted from the system, but retained in the blood, like

its analogue Taurine. It being thus shown that Quina adds
something to the blood, and it being granted that it cures
certain disorders—a presumption is lastly established that
these disorders are connected with some deficiency in the
blood, which may be supplied by such an agent.

In this manner are established in detail the minor proposi-
tions (p. 137,) which, taken together, determine the operation
of the bitter alkaloid to be that of a Restorative heematic. It

18 quite destitute of the poisonous and active properties of a
Catalytic.

Having now done my best to establish the Proposition, as applicable
to Tonic medicines, I may venture to bring forward a speculation con-
cerning their action, which I would not wish to rate at higher than it is
worth, and still lezs endeavour to demonstrate as a fact.

I have already made use of one of the prineiples of the Bile, for the
purpose of showing that among the natural constituents of the blood
there is a substance which chemically resembles a Tonie alkaloid, like
Quina. This similarity admits of a further and more distinet application.

It is ascertained that many, if not all, of the diseases in which Quina
and its kindred medicines are found to be of use, are connected with a
derangement of the secretory functions of the liver. One of these dis-
eases is the debility which is consequent upon Typhoid and other fevers.
In these fevers the function of the liver is always more or less inter-
fered with, though more obviously in some cases than in others. In stro-
mous habits, in which generally bark is of signal service, and was very
strongly recommended by Cullen, Fordyee, and others,—there is found
commonly a peculiar degeneration of the liver, which has been ably de-
scribed by Dr. G, Budd, This state is distinct from the fatty enlarge-

ment common in Phthisis, in the early stage of which disease Quinine is
also very serviceable,

Quinine is often beneficial in Gout, in which the liver is always more
or less deranged. (A celebrated nostrum, the *“ Portland Powder for
the Gout,” contained another bitter—Gentian. )

Turning to periodic diseases, we find that impaired hepatic functions
are the rule, and the absence of such disorder the exeeption. This will
be at once admitted in the case of Dysentery, and of the Remittent and
Yellow fevers of the Tropics. It is also true of Ague. It seems even
likely that the enlarged spleen may be partly caused by an obstruction
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to the cirenlation in the liver, This affection of the spleen is not un-
common in other liver diseases.

In Typhus fever both the spleen is disorganized and the liver deranged.
It is observed in tropical countries that severe forms of remittent not
unfrequently pass into continued fever, which seems to point to some
analogy between the two. Ague even may pass into Typhoid fever.
And Quina has of late been strongly recommended in the treatment of
continued fevers in general.

Dr. Watson states that in New Zealand the biliary functions suffer so
much in the intermittent which occurs there, that it is known among the
inhabitants by the name of the “Gall-fever.” (Lectures on the Practice
of Medicine, vol. 1. p. 793.)

Asiatie Cholera is considered by many physicians to be a kind of ter-
rible intermittent, which seldom lasts beyond the second or cold stage.
The secretion of bile is completely arrested during the continuance of
the rice-water purging. Quina has been tried in Cholera, and the bene-
ficial results have been sufficiently marked to encourage us to give it a
more extensive trial in the event of another visitation. :

Let us now place in conjunction with these facts, the similarity which
has been pointed out between the bitter vegetable principles, and one
of the chief constituents of the re-ahsorbed bile. Quina and others re-
gemble in many points a certain principle in the bile; they tend to cure
certain diseases, and these diseases depend on deranged hepatic fune-
tions. Does not this suggest the possibility that they may be of service
by actually forming the above prineiple, or by supplying its place in the
blood? It is possible that such bodies as Quina and Cinchonia may he
able to fulfil the function of Bile in the blood by remaining as they are,
without even changing at all.

It is just possible that the presence in the blood of the bile-product,
the supply of which has been cut off by the hepatic disease, might have
prevented the continual action of the Ague-poison.

There is another fact which gives additional probability to such an
idea. Another remedy of a different kind has been used in all the dis-
eases in which Quina is admissible, proving in some cases superior, and
in other instances second only to it in its beneficial action. This is Mer-
cury; used in remittent and yellow fevers; of the first importance in
dysentery; employed by Dr. Baillie in Ague, and pronounced by him
to be in some cases superior even to Quina. In small doses it is fre-
guently of use in cases of debility and serofula. And Mercury is a Chola-
gogue; i. . an agent which is known to have the effect of promoting the
secretory function of the liver. Thus we may conceive that Mercury, not
given in excess, or to salivation, may operate in a different way to pro-
duce the same end as Quina. One explanation would suffice for both.
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According to the analysis of Mulder,
Haematosin = C,, H,, O; N, Fe.
It is a very peculiar body, and apparently an essential and
most important constituent of the blood; for when it is de-
ficient, as evidenced by the paleness of the tissues in Anzemia,
the whole system suffers materially, and great and general
debility is produced.

The result of the administration of an Iron medicine is
the restoration of this wanting colouring matter. For if the
blood be analyzed before and after its employment, it is found
to have undergone a remarkable change, most particularly
in the quantity of Izematosin which it contains. A case in
illustration of this is given by M. Simon, of Berlin. (Anim.
Chem., vol. i. pp. 810, 313. Syd. Society.) The solid consti-
tuents of the blood, in a case of Chlorosis, had increased,
under the use of iron, from 128'5 to 193-5 in 1000 parts;
the Globuline from 30 to 90; and the Haematosin from 143
to 4:59, in the same amount. Itis probable that the increase
in the Heematosin is the first change; that this then improves
the condition of the blood-corpuseles, increases their number,
and through them betters the condition of the blood, and of
the system generally.

In a case which came under my own observation, the blood
of an anzmic girl was found, before the use of iron, to con-
tain only 50 parts of globules in 1000, instead of 120, the
normal average. The Ammonio-citrate of Iron was pre-
scribed, in five-grain doses, three times a day. After it had
been continued for a month, the blood was again analyzed,
and the amount of corpuscles found to have increased to 76
parts. After another month, they had reached to upwards of
100 in 1000 parts of blood. In the meantime the appearance
of the patient had improved immensely.

Chalybeates have thus a most immediate and obvious effect
in restoring to the blood this wanting Hewematosin. As the
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tient who had been for some time taking thirty drops of the
Tincture of the Sesquichloride twice a day, but have been
unable to detect in it any trace of the metal. M. Quevenne
has also discovered that when Chalybeates are taken in con-
siderable doses, little or none of the Iron can be detected as
passing out in the secretions. (Jowrnal de Pharmacie et de
Climie, 1854.)

But when given in still larger doses, Iron passes off by the
urine * and by other secretions. According to Dumas, Mialhe,
and Quevenne, it is partly excreted by means of the hair, the
growth of which it stimulates, and which contains it in con-
siderable quantity. Some portion may be excreted by the
intestine, and combine in the cavity of the bowel with Sul-
phuretted Hydrogen. The resulting Sulphuret communicates
to the faeces a characteristic black colour. The cause of this
colour was ill understood, until pointed out by Berzelius.

When the salts of Iron pass through the glands, they gene-
rally prove to be more or less astringent. The Chloride and
Sulphate are most so; and they will thus be mentioned again
under the head of Astringent medicines. The tincture of the
Sesquichloride has obtained the reputation of being diuretic.
But this constitutes no exception to the rule of its being as-
tringent ; for this diuretic power is owing to a peculiar ether,
formed with the spirit by an excess of hydrochloric acid used
in the preparation of the tincture.

The beneficial action of Chalybeate preparations is con-
sidered by some writers to be inversely proportioned to their
astringency. This is at least true so far as this—that the
astringent or irritant preparations of Iron cannot with im-
punity be given in so large a dose as the others. Whatever
compound or salt of Iron be selected, it should be adminis-
tered within half an hour after a meal. If a soluble salt, that
by being mixed with the food it may be prevented from causing

* Berzelius, Traité de Chimie, t. vii. p. 402.
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set are comprised the Triple Phosphate of Ammonia and
Magnesia, and the Phosphate of Lime. These deposits are
each known by their peculiar form under the microscope.*
They may easily be separated from the urine, when in any
amount, and tested chemically. The Lithic deposits (z. e.
Uric acid and Urate of Ammonia) are entirely dispelled by a
red heat, and are soluble in Alkalies. The Phosphatic deposits
leave an earthy residue when heated, and are soluble in acids.
When thus held in solution, the former are precipitated by
an acid, the Jatter by an alkali, because by such a reagent
the solvent is neutralized in each case.

Now the circumstances which may cause these deposits
are mainly of four kinds. (1.) A wrongin the diet. (2.) An
error in the normal reaction of the blood, causing these mat-
ters to be deposited, without being themselves in excess. (5.)
Thesu ppression of another secretion. (4.) A fault of some
process of assimilation or seeretion, causing an absolute excess
of these constituents of the urine.

Urinary sediments may be caused by slight variations in
diet. Excessive indulgence in animal food or in wine may
cause an over-secretion of Lithic acid. Sour drinks may cause
a similar deposit, by rendering the urine acid; and sweet
fruits, containing vegetable salts of the alkalies, may produce
a phosphatic sediment, by rendering it alkaline. Buch cases
may be remedied by an attention to diet.

Again, deposits may be caused by an excess of acid or
of alkali in the blood, which excess is excreted by the kid-
neys, and causes a lithic or phosphatic gravel, without an
excess of Lithates or of Phosphates in the urine. Whatever

# A deposit of Oxalate of Lime occurs sometimes. It is seen in minute
octahedra ; but is rarely in sufficient quantity to be distinguished by chemical
tests. It does not come within the influence of Solvent medicines. Dut if,
as Dr. Rees supposes, the production of Oxzalic Acid is only an aberrant
symptom of the lithic acid diathesis—then auntilithics might reasonably be
recommended in Oxaluria, as indeed they are.
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be the condition of. Urie acid in Urine, it is certain that it
is held in solution by some matter of an alkaline nature.*
When this alkaline matter is neutralized by an acid, the
Uric acid precipitates. This may perhaps be caused in Rheu-
matic fever by an excess of Lactic acid. The Phosphates are
held in solution by Phosphoric acid, or by that matter which
gives to healthy urine its slight acid reaction.t An excess of
alkali in the blood, which may probably occur in Typhoid and
low fevers, will cause their precipitation. Or the alkali may
be formed in the bladder by the decomposition of the urine.
This may occur in inflammation of the bladder, or in reten-
tion of urine caused by paraplegic paralysis.

In some cases of an excessively acid seeretion in the sto-
mach, as may occur during the presence of Sarcina ventriculi,
there does not seem to be enough acid left in the system to
maintain the acidity of the urine. This then is apt to become
alkaline, and may deposit Phosphates.

In such cases there is no absolute excess of the deposited
matter; but it is in relative excess, for the substance which
should properly dissolve it is overcome or neutralized by a
reagent of an opposite nature. Acids and alkalies have al-
ready been mentioned as efficacious in these instances; the
former in phosphatic, the latter in lithic deposits. They di-
rectly neutralize the disturbing cause; the alkali, or the acid.
They are not in such cases truly solvents; they do not them-

® Some suppose that this acid occurs in healthy urine in a free state. It
is more commonly thought to exist as Urate of Ammonia. Lehmann states
that it is found as Urate of Soda. Others imagine that it is held in solution
by means of Phosphate of Soda.

+ This acid is ascribed by some to Urate of Ammonia, which is to a small
extent soluble in water. Others consider that it is due both to this and to
Phosphoric acid, which is the opinion of Dr. Prout and Dr. G. Bird. Others
attribute it to Lactic acid, which is stated by Berzelius, Lehmann, and Simon,
to exist in healthy urine. Some consider the acid to consistin a Superphos-
phate of Soda. Liebig supposes that it is due to Uric acid, held in solution

by the common Phosphate of Soda. He also considers Hippuric acid to be
an invariable ingredient in healthy human urine.
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selves hold in solution the insoluble materials, but they set free
something else that shall be capable of doing so. (v. Aeids;
Allalies.)

A suppression of the secretion of the skin causes a lithie
deposit in some cases, as in a common “cold.” For the per-
spiration contains a free acid, probably lactic or butyric;
and when it is suppressed, the secretion of this acid is thrown
upon the kidneys, and the urine is rendered more acid than
naturally. The obvious indication in the treatment is to
restore the function of the skin, as by warm baths, diaphore-
tics, ete.

It is in the case of urinary deposits produced in the fourth
way that true Solvents are appropriate.

From some morbid condition of the system, it happens that
these insoluble constituents of the urine are secreted in ab-
golute excess,—in a larger quantity than in health. Now the
system labours to excrete them in solution, even when in ex-
cess; and often succeeds in doing so. But frequently this
cannot be done, it being impossible for a sufficient quantity
of the solvent material to be formed out of the blood. There
is then a deposit in the urine,

We have seen that when such matters are deposited because
in relative excess, the only fit mode of treatment consists in
the administration of an acid or an alkali, which shall neu-
tralize the morbid reaction of the blood. Such a case is rare;
but these cases of absolute excess are much more common,
There are two ways in which we may treat them; we may
adopt either curative or palliative remedies. We may aim at
the cause of the disease, which is generally in the blood. An
absolute excess of Lithates may be caused by dyspepsia, or
by a gouty disorder. This is most surely controlled by a
Catalytic medicine. (v. Antiarthritics.) An absolute excess of
Phosphates may be caused by an organic derangement of the
nervous centres, when it is very difficult to cure; or it may
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do not now act indirectly, as in the case before mentioned,
but directly dissolve the insoluble matter. Acids dissolve a
phosphatic, and Alkalies or their carbonates a lithic deposit,
in the body, as well as out of it. Although the natural
solvent may be neither an acid nor an alkali, but something
else different in nature from these, yet anything that will
rightly dissolve the deposit will be fit to supply its place.
Any of the free Acids may serve to dissolve a precipitated
phosphate. Hydrochloric is perhaps the best of the mineral
acids, although Phosphoric has been recommended on theo-
retical grounds. Sulphuric is the least efficacious, because it
does not always pass out in the urine. (v. Chap. IV.) Sour
fruits, as Currants or green Gooseberries, may be useful in
phosphatic cases; but ripe fruits have an opposite tendency.
Acidulous drinks may be recommended, as Cider, Perry, and
Rhenish wines. Of the free alkalies used to dissolve a lithic
sediment, Potash is preferable to Soda, because it forms a
more soluble compound with Uric acid. The Bicarbonates of
the fixed alkalies are best, because least irritant. Bicarbonate
of Soda is contained in Vichy water. The soluble Bicarbonate
of Magnesia may be given with advantage. The Carbonate
of Lithia has been recommended by Mr. A. Ure; but it is
comparatively insoluble. The neutral vegetable salts of the
alkalies, and sweet fruits which contain them, are equivalent
to the Carbonates, because converted into them in the sys-
tem, as has already been shown. They may be pleasantly
administered in the form of effervescing draughts, in the
formation of which the Carbonic acid of an alkaline carbonate
is displaced by Citric or Tartaric acid.

The danger which attends the continual use of acids or of
alkalies, particularly of the latter, is that their long employ-
ment may engender a condition of an opposite nature to that
which they were intended to alleviate. An acid may at length
cause a lithic deposit in the urine; or, still more frequently,
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also Cinnamic acid, which is contained in cinnamon water,
and in the balsams of Peru and Tolu. It resembles Benzoie,
and undergoes the same change into Hippuric acid. The
salts of these acids possess a similar power.

Diuretics in general are useful in all cases of urinary de-
posit, for they increase the quantity of the fluid part of the
urine. It is observed by Dr. Prout that healthy urine is the
best solvent that we are able to supply.

When solvent remedies are employed for the purposes above
mentioned, they not unfrequently fail altogether; and, as has
been already observed, they require, even when successful, to
be perpetually administered, or else the deposit will recur.
For the Solvent passes out along with each successive quan-
tity of the Lithic or Phosphatic matter that is formed and
excreted.

A radical cure of such deposits can only be effected by a
medicine that shall counteract the morbid process by which
they are continually produced. This can seldom be done by a
Restorative, but requires a Catalytic medicine. Such remedies
we must presently consider. (v. Antiarthritics.)

Thus are concluded the six orders of Restorative medicines;
all of which are seen to agree together in some common cha-
racters.

When a disease depends on the want of some material in the
system, then it admits of being cured by a Restorative, which,
in the theory of its action, is the simplest of all known medi-
cines. And when a morbid process results in a diminution
of the amount in the blood of some necessary constituent,
then also may a Restorative be of use in alleviating the con-
sequences of such a disorder; or may even effect a cure, when
the morbid process has ceased, and left only its results be-
hind it.

But when the materies morbi is still working in the blood,
a radical cure can only be effected by a Catalytic medicine,
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It might seem at first as if the first, fourth, and fifth of these
minor propositions would alone suffice to include the original
affirmation. But a medicine may act in the blood, and may
counteract a disorder; and yet it may counteract the disorder
in some other way than by acting in the blood. Itis neces-
sary further to prove the disease to be a blood disease. And
the evidence of counteraction will be rendered stronger if we
can prove that the medicine employed is itself capable of set-
ting up in the blood some peculiar process,—of causing in it
a change of some special kind. For, were it not to do so, we
could hardly understand how it could meet the requirements
of one case more than of another, or how it could at all arrest
an active process in that fluid over which it exerted itself no
particular influence. And this thing, which is laid down in
the second minor proposition, can, I think, be proved in the
great majority of instances.

Before proceeding to the separate discussion of the orders
of Catalytic medicines, it would be better that some remarks
should be made npon the remedies of this division taken col-
lectively. And wewill, in the first place, consider some of the
statements ventured by authors respecting this kind of medi-
cines; as a comparison of these should aid us in the discovery
of the truth.

But in referring to the opinions that have been advanced
on the action of this group of medicines, our task is rendered
comparatively easy by the fact that a great number of writers
on Materia Medica have failed to recognise them as a body.
It may seem strange to one who has reflected on the subject,
but it is nevertheless true, that the majority of authors have
taken no notice whatever of medicines acting in the blood,
with the exception of Acids and Alkalies, which are grouped
by some as Chemical remedies. All other medicines have
been generally arranged under the two great and ill-defined
heads of Nerve-medicines and Eliminatives. I cannot find it
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And there are certain physiological considerations that
render such an idea still more intelligible and plausible.

It is to be remembered that the blood, in which we suppose
such actions to go on, is not an ordinary chemical fluid, sub-
ject to common laws and influences, such as we may meet
with out of the body; but a very complicated mixture, which
is ever circulating and being maintained at a high tempera-
ture, and contains a number of compound organic bodies,
each of which is liable to a series of varied metamorphoses.
It is not a very potent agency which is needed to disturb the
chain of conditions of one of those inconstant bodies which
is thus continually performing the circuit of the system.

I may briefly exemplify the series of changes, simple but mo-
mentous, which an organic body is capable of undergoing, if I
instance the combination of elements which constitutes Urea.

By bringing Ammoniacal gas in contact with the vapour of
Cyanic acid, we produce Cyanate of Ammonia, a poisonous
salt. This, when exposed for some time to the air, changes
into Urea, which is isomerie with it, but eomparatively inno-
cuous. Urea, when heated, gives off Ammonia, and becomes
Cyanuricacid. On again heating this, hydrated Cyanic acid
sublimes. This, when brought in contact with water, be-
comes Dicarbonate of Ammonia. Two equivalents of Cyanic
acid, uniting in one compound, produce Fulminic acid. This,
if combined with the oxide of Silver or of Mercury, forms a
compound which is caused by the slightest friction to explode
with terrific violence. If to the elements of this dangerous
acid be added those of two equivalents of Ammonia, we again
have Urea, a substance which is continually forming in the
body by the oxidation of some of the nitrogenous tissues.
Urea with water changes lastly into Carbonate of Ammonia.
These several compounds, alike or identical in their ultimate
composition, are possessed of very different properties,
whether regarded as medicinal or as chemical agents.
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poisons of Typhus or Scarlatina. The want of strength in
the pulse, and the failure of power in the system, show us
that we have not here the condition of blood above men-
tioned. In fact, in these low cases, the fibrine is diminished,
instead of increased in amount; the well-known “buffy coat™
is not formed on coagulation, and the blood is in a state
which contra-indicates the employment of antiphlogistic
agents. Any approach to a true hypersthenic condition will
immediately constitute an exception to this rule, which is
nevertheless of very great importance.

Given with proper precautions, these remedies are appro-
priate in all acute inflammations that commence locally, whe-
ther the ultimate cause be a wound, or some morbid irrita-
tion or change in a part or organ, as in Pleuritis, Cerebritis,
Hepatitis, Orchitis, Peritonitis, etc. Also in acute inflamma-
tion from morbid poisons, asfrom Gout or Rheumatism. But
here the Catalytic remedies which tend more directly to coun-
teract these poisons, and thus to nip the mischief in the bud,
must be the first considered.

The acute inflammation with which we have to deal may
be a matter of the utmost moment. The inflammatory pro-
cess—the chief seat of which, however it may first originate,
is in the circulating blood—exerts a powerful influence over
the nervous system, and may, by this influence, cause death.
When fever is produced to any extent, there must be danger.
We are enabled in two ways to control or to mitigate this
state of things. We may produce an action on the nervous
system, or we may direct our attention to the process in the
blood.

Of Neurotic medicines, which we shall have to consider hereafter,
there are some which may be made use of at the commencement of the
attack, and others which are appropriate when the process is more
advanced. Of the first kind is Antimony, considered in its Neurotic

action. Employing it in large doses, we may produce a powerful effect
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upon the nerves which supply the heart, and thus by diminishing the
impulse upon the inflamed parts, or on the vascular system generally,
promote absorption and resolution. Blood-letting produces the same
action, but in an inverse mode. Antimony diminishes the pressure cn
the vessels by weakening the force of the heart; Blood-letting weakeuns
the force of the heart by diminishing the pressure on the vessels.

Such Neurotics as Opium are employed at a more advanced stage,
when the inflammation cannot be suddenly put a stop to, and our ohject
is to counteract the effects it has produced. Besides relieving the pain
and nervous irritation which are so much to be dreaded, Opium may he
employed to prevent a blood-medicine from passing out through the
bowels. Antimony and bleeding are appropriate in sthenie cases. Opium
should not generally be employed in these instances, nor should it be
given in brain disorders, or in any case where there appears to be a de-
termination of blood to the head.

Certain medicines of the class of Eliminatives, and certain Catalytic
remedies belonging to the present order, are employed to counteract the
inflammatory process in the blood.

Of the former, the most important are Purgatives and Diaphoretics.
By diminishing the amount of the serum of the blood, they not only
tend to check effusions, but act indirectly on the heart, in the same
way as the medicines last spoken of; and they probably also promote
the passage of morbid or of peccant materials out of the system through
the glands. Acid and saline drinks may act as Diaphoretics, besides ex-
erting each a peculiar influence in the fluids.

Becquerel and Rodier have shown that in acute inflamma-
tions the proportion of Fibrine in the blood is increased on
the average to 58 in 1000 parts, nearly double the amount of
health. By the recent inquiries of Richardson,* Thudichum,
and Barker, it appears that the use of Antimonial salts, when
persevered in, produces a watery condition of the blood, dimi-
nishing especially the amount of Fibrine. But this blood ac-
tion, which directly counteracts the conditions of inflamma-
tion, is still more apparent in the case of Mercury. This has
been loosely stated by a multitude of authors, but definitely
shown by the chemical analyses of Dr. Wright.t Irom these
we learn that the mercurial agent, by some inscrutable che-
mical power, of whose nature we know nothing, is able to

* Bee Chemist, vol. iil. p. 615.
T See Christison’s Dispensatory, 1842, p. 607,









218 ACTION OF MEDICINES.

action, the operation of salines as Antiphlogistics is more
easily understood than that of Mercury and Antimony.

In the Typhoid and Eruptive fevers, when the blood is
already sufficiently deteriorated, when we wish to produce
an effect on the circulating system, but do not think it de-
sirable to reduce the vital powers beyond a certain point,
Salines, as Nitrate and Chlorate of Potash, supply us with a
set of valuable and sufficiently mild Antiphlogistic agents.
It seems that they not only exercise a solvent power over
Fibrine, but also keep asunder the corpuscles which tend to
adhere together in inflammatory blood. This operation on
the corpuscles has been observed by Mr. Gulliver. Salines
were long ago proposed by Mascagni in acute inflammations
in general. Nitre, in large doses, has been used with con-
siderable success, by Dr. Garrod and others, in acute Rheu-
matism.

Salts are excreted, and act on the skin, or the kidneys, or
the bowels. They are not so potent as Alkalies; for salts
pass out of the body as they went in; but Alkalies pass out
into the secretions as salts, having first combined with acid
in the system, so that they must leave behind them a certain
excess of alkali in the blood, by which their action is con-
tinued for some time. ( Vide Alkalies; Prop. VI1L; Antimony,
Mercury, and Sulphate of Magnesia, in Chap. I'V.)

Orp, IT. ANTISYPHILITICS.

MERCURIALS. PREPARATIONS OF GOLD AXD PLATINUM? IODIDE OoF
POTASSIUM. SARSAPARILLA?

These are medicines whose operation in the blood results
in the counteraction or neutralization of the syphilitic poison.

Syphilis is evidently traceable to a special poison. This is
recognised by the fact of its communication from one person
to another. In thesystem of the infected person, if left alone
and ancontrolled, it breeds and increases in quantity, works
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out all the mischief that it is capable of effecting, and may
again be propagated to others, either by inoculation into the
blood, or by an equally direct transmission to a tainted off-
spring.

In primary forms of Syphilis, as the chancre, and early
eruptions,—as syphilitic Lichen, Roseola and Lepra,—also in
syphilitic Iritis,—Mercury is the single and best remedy.

Tts power is very widely admitted, both by English and
Continental surgeons. Ttisoften esteemed a specific. Among
others, Mr. Hunt, in a treatise on Syphilitic eruptions, main-
tains that Syphilis has a tendency to go on without limit if
left alone, but that Mercury in sufficient doses possesses the
power of totally destroying the poison, and preventing its
transmission. And he states that secondary symptoms have
become more prevalent, and the aggregate of deaths from
Syphilis has considerably increased, since the use of this re-
medy has been given up by many practitioners.

Mr. Carmichael was of opinion that Mercury was only ap-
plicable in those cases which exhibited the true Hunterian
chanere, round, cup-like, and hard, followed by a leprous
eruption. But it is more in accordance with common expe-
rience to say, that the only contra-indications to the use of
Mercury in primary Syphilis are these,—a scrofulous or very
debilitated state of the system; and a sloughing or irregular
appearance of the primary sore.

It has been shown, under the head of Antiphlogistics,
that Mercury has the power of producing a decomposition of
the blood. But it is not simply by doing this that it can
cure Syphilis. Tt is more probably in another way. Syphi-
lis, with the eruptions, and ulcerations, and necroses, and the
cachexy that results from its working, is obviously an agency
which itself tends sooner or later to impoverish the blood, and
it seems to me to be not unreasonable to suppose that Mer-
cury, in its destructive action, may seize first on those parts
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classes of cases the preparations of Iodine are used with ad-
mirable effect.

In cases where the Todide fails, I have found that a course
of the Bichloride of Mercury, combined with Sarsaparilla or
some bitter tonic, proves very beneficial.

But the action of the Iodide on a case of Periostitis, and
the rapid absorption that follows its exhibition, are sometimes
fully as remarkable as the influence of Mercury over the pri-
mary disorder, or in a case of Iritis.

Sarsaparilla is a very doubtful member of this order. It
contains a soluble principle called Smilacine. It is thought
by some to purify the blood, and also to have a kind of spe-
cific influence over it in old syphilitic cases. If it were so,
we should have from the vegetable kingdom a distinet ana-
logue to one of these mysterious mineral Catalytics. Butit is
so rarely given without being combined with some more pow-
erful agent, that it is difficult to judge whether or not it may
have any striking virtues of its own.

The Antisyphilitics, particularly the insoluble compounds
of Mercury, are frequently employed as local applications to
sores and eruptions. When these have a syphilitic origin,
the mercurial doubtless combats the local manifestation in
the same way that it can counteract the general action in the
blood. In other cases the Mercury may pass into the blood
of the part, and, by exerting in it its antiphlogistic operation,
the result of which is to diminish its plasticity, may thus
promote absorption. Mercurial ointment, if rubbed into the
skin, becomes in part absorbed, and may thus produce sali-
vation. Some prefer tointroduce the remedy into the system
by this external application, especially in cases where it is
found to disagree, or to act in an uncertain manuer, if taken
into the stomach.
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train of symptoms called Todism, which it is capable of pro-
ducing, and which are peculiar to it. The most prominent
of them are coryza, itching, watering of the eyes, a peculiar
rash, fever, and great constitutional depression. Iodine works
out of itself a peculiar operation in the blood.

It is not to be wondered at that in many cases of deeply
rooted blood-disease, complicated perhbaps with anzemia, strue-
tural change of organs, disordered assimilation, and various
nervous symptoms, all remedies alike should prove useless.
So that the experience of many practitioners, thus frequently
disappointed in their hopes of a cure, has led them to question
altogether the efficacy of Iodine in Serofulous disorders. But
it is generally allowed that it is more beneficial in such cases
than any other medicine, and is the only remedy which is
universally applicable in Scrofula.* If this be true, it follows
that it must have a special power over this blood-disease.

Burnt sponge, and the ashes of aseaweed, the Fucus vesicu-
losus, both of which contain Iodine, have been used in Serofula
from very early times. But it was not until the present cen-
tury that Iodine was discovered, and its efficacy in Secrofula,
particularly in the cure of Goitre, pointed out by Dr. Coindet
of Geneva. After this it came to be generally applied in all
Serofulous cases, and was especially recommended by M. Lugol
in France, as a specific for such maladies.

When given for some time, Iodine has the effect of impo-
verishing the blood, like Mercury and many other Catalytics,
diminishing in it the amount of fibrine. All remedies which
do this favour absorption. This effect is obviously connected
with the alteration in the blood, and there is no reason to
suppose that any special stimulant action is exerted on the
absorbeut vessels. Those Catalytics which favour absorption

* t‘From what I have seen of the power of Iodine in Serofula, T regard it

as one of the grandest agents in the Pharmacopeia. And in this opinion I
do not stand alone."—Dr. Willshire.
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of being explained by reference to the series of changes in the
blood which are associated with the respiratory process. (Vide
Liebig's Anim. Chem., part i. p. 133; Dr. B. Jones' Anim,
Chem., pp. 20, 118.)

It is the general opinion of modern chemists, that before
the starch of the food ean be applied to the maintenance of the
animal heat, for which office it is chiefly intended, it passes
through a series of chemical changes. First, assuming two
equivalents of water, it becomes glucose; mext, this changes
into lactic acid, which is isomeric with it; and this again
combines with twelve atoms of oxygen, to form carbonic acid
and water. This last change is a process of combustion, and
thus produces heat. The oxygen needed for it is absorbed
from the air by the pulmonary mucous membrane, and the

carbonic acid formed passes out of the blood at the same sur-
face.* Y

Liebig was the first to point out the connexion between
these changes and the phenomena of Diabetes. It is clear
that if the process were to stop at the formation of Glucose,
or grape-sugar, the condition of blood that exists in Diabetes
would result. This sugar cannot be put to any use, and is ex-
creted as fast as formed. There is an excess of urea in the
whole quantity of urine passed in the day; probably because
the nitrogeneous food and tissues are undergoing combustion
instead of the starch. Before becoming Glucose, starch un-
dergoes a transitional change into Dextrine, a gummy insipid
substance which has the same composition as itself. It seems
that the process may even stop as early as this, and that by
this stoppage another analogous disease may be produced, 7. e.,

* Mialhe (ap. cit. p. 67) adopts a somewhat different view, considering that
the Glucose as soon a8 it comes in contact with alkaline carbonates in the
blood, changes inte Glycosic acid, and this next into Glyeie, Ulmic and For-
mic acids. Dut these have not been discovered in the blood or secretions,
where Lactie acid has been found.
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to a certain morbid action. After a careful consideration of
all the facts connected with a visitation of this disease in Scot-
land, Dr. Christison arrived at the conclusion that it could
only be explained by supposing the existence of an “epi-
demic constitution.” It is certain, however, that there are
some kinds of food which are likely to prevent the occurrence
of this morbid action, or able to control it when it has been
setup. It iswell known that the worst formsof Scurvy oceur
among sailors in long voyages, who have been deprived for
some time of fresh vegetable food; and it is often observed
that those who are thus afflicted on land have been subjected
to the same deprivation. But it does not follow as a matter
of course that all those so deprived become the victims of
Scurvy. Nor does the converse hold good, 7. e. that those
who sicken with Scurvy have invariably suffered from this
particular deprivation; for very aggravated cases may ocecur
in persons who have always lived on an ordinary mixed diet.
And in an epidemic in the Perth prison, Drs. Christison
and Maclagan traced the disorder to the absence of animal
flesh and milk from the diet, which wasexclusively “saccharo-
farinaceous.” (Monthly Journal of Medicine, July, 1847.)

On putting these facts together, I think we are driven to
the conclusion that men of a particular constitution, or in
certain seasons, are more disposed to Scurvy than others; and
that when such systems are deprived of some articles of diet i
which are able to prevent or to neutralize the working of the
disease in them, the latent morbid action is allowed to com-
mence. Fresh vegetables, especially, are to be considered as
materials which hinder the development of Scurvy in cases
in which there is already a tendency to it.

Great value must be assigned to Potatoes, as a prophylactic
element of diet. They contain free Citric acid, as appears
from the several analyses of Vauquelin, Baup, and Michaelis.
(Pereira on Food and Diet, pp. 3T3-4.) And as agents in the
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(Monthly Journal of Medicine, January, 1848.) The salts of Potash, if
used on such grounds, would obviously act as restorative agents, and
supply to the blood a material in which it is deficient. Dr. Garrod con-
cludes from analysis that the antiscorbutic articles of diet are distin-
guished by containing an abundance of the salts of Potash, but that the
reverse is the case with the materials which form the staple food of those

who are most liable to Scurvy. "
e gives the following as the amounts of potash obtained from one

ounce of each of the articles of diet named:—

Wheaten bread - - - ‘239 grains.
Oatmeal - - - - 054 ©
Salted beef - - - - Bla
Boiled potatoes - - - 529

R SR R

Lemon-juice

Thus it appears that lemon-juice and potatoes contain more Potash
than wheaten bread, and much more than oatmeal. But they do not so
much excel salt beef in this particular, and that is one of the chief ar-
ticles of diet among sailors.

Dr. Garrod recommends the use of Nitrate of Potash. This proposition
is certainly not new. The employment of Nitre was advised by Mr. Pat-
terson, in a treatise on Scurvy, published some fifty years ago. It is true
that he combined this remedy with Vinegar. Neither is it a new theory
that Scurvy is connected with a deficiency of Potash in the blood. A
similar idea was broached by Dr. Stevens in 1832, and afterwards taken
up by Dr. Aldridge, who erroneously stated that there was a deficiency
of Lime and saline matters in the serum in this disorder.

I object to the theory and practice of Dr. Garrod on several grounds.
I think it may be proved that Lemon-juice owes its efficacy to Citric acid;
that Citric acid is an Antiscorbutic when given alone; that the salts of
Potash are not Antiscorbutic when given alone; and that neither in the
blood nor in the food of scorbutic patients is there a marked deficiency
of Potash. On theoretical grounds the theory alluded to is untenable;
when brought to the test of practice, it signally fails.

The propositions just laid down may be supported by a few brief state-
ments. Lemonguice owes its ¢fficacy to Citrie Aeid. According to the
analysis of Proust, it contains Citrie acid, 1'77; Malic acid, gum, and
bitter extractive, 0-72; water, 97-51; in 100 parts. According to Dr.
Garrod it contains only -17 per cent., or about one part in 600, of Potash.
There is no doubt that Proust much underrated the proportion of Citric
acid. Dr. Benee Jones finds that an ounce of Lemon-juice contains from
twenty-seven to twenty-eight grains of anhydrous Citrie acid, and about
three-quarters of a grain of Potash, equivalent to two grains of Citrate of
Potash. He has conducted a number of experiments on the juice, which
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it is apt to distarb the digestive organs, and that it has a disagreeable
taste, and is very much disrelished by the patient.

Neither in the blood nor in the food of scorbutic patients is there any
marked deficiency of Potash. 1t would be almost sufficient here to state
that the converse has not been proved, but we may go somewhat further
than this. Becquerel and Rodier have found that in the blood of scor-
buties there is an excess, instead of a deficiency, of the soluble salts of
the alkalies. Andral, Gavarret, and Frémy affirm the same. A similar
result has been arrived at by Mr. Busk. He finds the proportion of salts
in healthy blood to be 68 in 1000, whereas in three cases of seurvy oe-
curring on board the Dreadnought, the amounts of the same were 9'5,
109, and 11:5. It is unfortunate that the nature of these salts, whether
mast of Soda or of Potash, was not inguired into. (Simon’s Chemistry,
translated by Dr. Day, vol. i. p. 315.) As to the food of scorbutics, I
have already alluded to the statement of Christison, confirmed by general
experience, that Scurvy is sometimes met with in individuals of the higher
classes, who have long lived on a perfect mixed diet. I have also stated
that the food eaten by sailors contains Potash in abundance. In spite
of the elaborate and ingenious argument of Dr. Garrod, it seems to me
that there can be little or no doubt that the free vegetable acid is the
active or curative agent in Lemon-juice and antiscorbutic vegetables, and
that Potash is not antiscorbutic in any sense whatever.

But it is probably not only Citric acid that is efficacious,
for it appears that some other vegetable acids, and vegetables
which do not contain Citric acid at all, may be used with
advantage in scorbutic diseases. Various wild herbs, someof
which contain Oxalie instead of Citrie acid, have from early
times been in use among the poor for this purpose. Among
these, Dock, Sorrel, Wood-sorrel, and Stonecrop may be men-
tioned. Such herbs have been long employed, and recom-
mended by authority. Dr. Mead, in 1751, advised the use of
Scurvy-grass and Brooklime, both of which contain Citrie
acid,—also of Lettuce. Te likewise made particular mention
of the Herba Britannica, which seems to have been the great
Dock, Rumex hydrolapathum.*

* The same physician appears to have anticipated some of the modern ap-
plications of Lemon-juice. Heemployed it in liver-diseases generally, among
which he included a number of dyspeptic and gouty disorders. He gave it in
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kidney diseases, will cause the same disorder. Hysteria is very Dﬁﬁn
associated with Anemia. Tetanus, even, depends very much on cerfain
atmospheric conditions. There are sometimes, as it were, r.:pldemm_s of
Tetanus, in which the slightest abrasion will suffice to !erg it on among
the people residing in a particular neighbourhood. IF is often rife in one
distriet for long together. Facts like this must certainly be regarded as
pointing to a condition of the blood as one, at least, of the causes of this
terrible disorder. This condition of the blood may react upon the nerves,
and maintain in them a particular morbid state. Chorea seems also to
depend primarily on the state of the blood, and is indirectly curable by
medicines which, like Iron and Quinine, improve its condition. It is
often associated with Rheumatism. In a weakly and strumous child, it
may be brought on by a sudden fright, which would not affect one of a
good constitution.

We might conclude from these facts alone that the blood is often the
seat and origin of these diseases.® But there is yet a stronger reason to
induce us to suppose that they are frequently produced by some poison
in the blood which aets on and disturbs the nervous organs, without
perceptibly altering their physical construction. Many medicinal sub-
stances present us with an artificial illustration of this action. Lead,
Copper, Mercury, and Arsenic, by their presence and operation in the
blood, are capable of eaunsing severe and chronic nervons disorders, par-
ticularly Paralysis and Epilepsy. Many of the vegetable Neuroties, after
their passage into the blood, bring about transient nervous symptoms,
which are identical with those of disease. Thus Opium produces coma;
Belladonna, deliviom; Aconite and Hemlock, paralysis; Hydrocyanie
acid, convulsions; Indian hemp, catalepsy. When the cause of these af-
fections is removed, the symptoms disappear; when the case returns, the
symptoms return, The same is apparently the cause with those unknown

animal poisons that operate so as to produce nervous symptoms, without
a nervous lesion.

These convulsive disorders may be treated in either or
both of two ways. We may attack the supposed cause in
the blood by employing one of the mineral A nticonvulsives,
or we may simply apply our remedies to the nervous system,
the more immediate seat of the morbid manifestations, and
adopt a palliative or defensive course.

* In confirmation, see Romberg on Nervous Diseases (Syd. Soe.), vol. ii. pp.
184, 185; Dr. Watson's Lectures, vol. i, p. 657 el seq.; Dr. Todd's Clinical
Lectures on Nervous Diseases, p. 459 ; Dr. Williams® Principles of Medicine, 2nd
ed. p. 97; ete.
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Perhaps the most evident and characteristic of these agen-
cies is that of Nitrate of Silver in the cure of Epilepsy. The
Acetate of Lead, and the Ammonio-sulphate of Copper, have
been used with advantage in the same disorder. Dr. Bab-
ington strongly recommends the Sulphate of Zine, given
at first in small doses, and then gradually increased, so that
it may not produce vomiting.

In the treatment of Chorea, Arsenic is highly esteemed
and recommended by Dr. Pereira.

In Hysteria these medicines are all probably more or less

applicable; but on account of the obstinate and multiform
nature of this disease, their use in it is less obvious than in
Epilepsy and Chorea. Hysteria, too, is more under the in-
fluence of Nerve-medicines than are the other two diseases.

The great objection to Silver, in whatever form given, is
that its salts are liable to be reduced in the system, and it
thus tends to produce a permanent discoloration of the skin,
either browning it or communicating to it a dull leaden hue.
This naturally constitutes a strong ground of objection with
the unfortunate patient, who would often prefer to be left
alone with his fits than to be turned blue for life.

Dr. A. T. Thomson recommended the combination of the Nitrate of
Silver with an excess of Nitrie Aecid, faneying that this would prevent
its preecipitation by chlorides in the blood, and subsequent de-oxidation.
But, as is reasonably objected by Patterson and Mialhe, the precipita-
tion of Silver by chlorides takes place in the presence of free Nitric acid.
This mode of preventing discoloration is therefore valueless.

As the black subchloride is decolourized or decomposed by Iodide of
Potassium, Dr. Patterson has recommended this salt as a eure for the
blackening caused by a eourse of Silver. The Iodide of Silver produced
being unfortunately again blackened by the action of light, this cure also
must be discarded. Trousseau and Pidoux have tried it, as might be
supposed, without effect.

After all, the surest way to prevent the chance of this objectionable
discolouration is to intermit or suspend the use of the medicine after two
months. Dr. James Johnson states that there is “mnot an instance on
record” where the complexion has been affected by the remedy when
restricted to “three months’ administration.™
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Orp. VIII. ANTISQUAMICS.
PREPARATIONS OF ARSENIC. SULPHUR, AND ITS8 COMBINATIONS. PITCH
AND TAR,

Skin diseases are both caused and cured in a variety of
ways. Some are produced by external influences. They may
be brought on by mere irritation, as certain kinds of Eczema
and Herpes, and are then to be treated with soothing un-
guents or cool lotions. Or they may even be connected with
some external organization, of a vegetable or an animal kind,
as Porrigo and Favus are traceable to a parasitic fungus,®
and Scabies is accompanied by the development of a species
of Acarus. Others are due to some wrong in the digestive
process, or to a plethoric condition of the system. Urticaria
is an example of the former, Acne of the latter. They may
generally be treated most effectually by the exhibition of sa-
lines and rhubarb.

A third class of skin diseases are due to the existence in
the blood of certain poisons or peculiar morbid conditions.
The eruption may constitute one only among many symptoms
of the action of this poisom, or it may be the chief or only
symptom. The former is the case in Syphilis and the Erup-
tive fevers. It is with the latter kind that we are now con-
cerned.

There are two modes by which we may get rid of the poi-
son that causes the eruption,—Elimination and Counteraction.
The first may sometimes be effected by the use of Purgatives,
Sudorifics, or Diureties.

But I have classed in this last order of Catalytic blood-
medicines some remedies that have proved useful in counter-

“The vegetable organisms found in diseases of the skin are not to be
looked upon as the origin of the disease, but as being developed in textures
previously morbid.”—Dr. Balfour—( Outlines of Botany, p. 865.) T also very
much doubt whether these eruptions, at least in all cases, are dependent
solely upon the Fungi, which perhaps may often be a symptom, and not a
cause. I believe the above-mentioned disorders to be generally more or less
under the influence of Antisquamic remedies.



HEMATIOS,—DIV. II. ORD. VIIIL. 259

acting the causes of these diseases. The eruptive disorders
alluded to are all connected together both in their symptoms
and treatment; but because the squamous diseases, Lepra and
Psoriasis, are the most characteristically under the influence
of these remedies, the latter have been named Antisquamics.

Arsenious acid,* as contained in Fowler's solution, a remedy
already twice named among Catalytics, is also the most pow-
erful of these Antisquamic agents. Mr. Hunt considers it to
be a specific for all skin diseases that are not syphilitic in
their origin. Besides Lepra and Psoriasis, it is found useful
in Eczema, Impetigo, and Lupus. In the last disorder it has
been used both externally and internally, seeming to be in
both cases specific in its action. Thus we find in these skin
diseases another special antagonism for this extraordinary
medicine, which has already been shown to be of considerable
efficacy both in periodic and convulsive disorders.

Pitch or Tar is another remedy which seems to be capable
of counteracting the scaly disorders. It may be either ap-
plied externally, or given internally, in doses of ten to twenty
grains. It has been recommended for employment in some of
the other skin diseases, but its advantage in them is not so
obvious, When it is applied to the skin, some one or more
of its principles becomes absorbed.t Pitch, as a remedy for
Lepra, is comparatively of recent introduction, but its efficacy
has already been very widely acknowledged. Whether it acts
as a cutaneous stimulant, or, as a diaphoretie, eliminates by
the skin a materies morbi; or, whether its action is that of
a true Catalytic in the blood, is not clear.

Tincture of Cantharides and Acetate of Potash, both diu-
retics, have been employed in Lepra to eliminate the morbid

* According to Prof. Wilson, the ancient Hindoo physicians employed this
remedy in Lepra, as well as in intermittents.

+ Dr. Petters bas discovered Carbonie acid in the urine, in combination with
Soda, after frictions of Tar.(Quarterly Journal of Practical Therapeutics, iii.
1855.)
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material from the blood into the urine, and have sometimes
appeared to succeed in so doing. But in this, as in many
other cases, counteraction is both easier and more certain than
elimination. The system itself naturally attempts this elimi-
nation, and when it finds it impossible, we often gain nothing
by urging it.

I need scarcely say that these remedies are applicable only
in simple Lepra and Psoriasis, and not in the syphilitie forms
of those eruptions, which are treated best by Mercury, or by
other medicines of the second order of Catalytics. These Sy-
philitic eruptions are distinguished by a coppery or a livid-
grayish colour, and by the absence of itching.

Sulphur has been used with benefit in Eczema, Impetigo,
and Lepra. It may be administered externally in the form
of fumigation or ointment, or internally in combination with
an alkali or with Iodine. In the case of Eczema and Im-
petigo, the fumigation and internal administration are prefera-
ble, as the ointment is apt to increase the existing irritation.
In the cure of Lepra the mineral waters of Harrogate and
other places, containing Sulphuretted Hydrogen gas, have
been much recommended.

Sulphur is a diaphoretic; but other more powerful diapho-
retics are destitute of power over these diseases, and Sulphur
does good without obviously exciting the funections of the
gkin. It effects changes in the blood, inasmuch as it is found
to combine there both with hydrogen and oxygen, and to
carry them out of the system as sulphuretted hydrogen and
sulphuric acid. Dr. Pereira and others aseribe to Sulphur a
resolvent and liquefacient action.

We have in Sulphur a decided Antisquamic medicine. It
is more or less useful in all non-gyphilitic cutaneous disorders.
Dr. Burgess has found sulphur ointment and fumigations to
be very useful in Psoriasis palmaris. (On Eruptions of the
Face, ete., p. 229.)
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some peculiar disordered condition of the system, which we are as yet
unable to explain.” (p. 233.) We may believe this without committing
ourselves to the Hahnemannic absurdity about Fsora. The Sulphur
which cures the disease may be admitted into the system by absorption,
when applied externally. That it is this Sulphur which kills the itch
inseet is an assumption not quite borne out by the results of experi-
ment. M. Griffi, of Sardinia, and Dr. Bennet, of Edinburgh, have both
succeeded in killing the vermin and removing eruptions by the simple
application of Lard or Oil, which is supposed to kill the Acarus by stop-
ping its respiratory pores. (Monthly Journal, Jan. 1850.) So it may,
they argue, after all, be the Lard which is the efficacious ingredient in
the Sulphur cintment.

Some other internal remedies, and many other external ap-
plications, have been used in skin diseases; but these that I
have mentioned are the only ones that appear to exert some-
thing of a special action in all cases. Arsenic is perhaps the
most universal in its application. Itoften happens that when
this remedy entirely fails, the eruption is connected with a
constitutional taint of Syphilis. When there is a suspicion
of this, such a remedy as Donovan’s solution, containing both
Arsenic and Mercury, is peculiarly applicable, because capable
of acting in a double way. This medicine also contains Io-
dine; and either this preparation, or the Iodide of Potassium,
should be preseribed when the skin disease appears to be con-
nected with a strumous diathesis.

As soon as the course of Arsenic is found to produce swell-
ing of the face or irritation of the conjunctive, symptoms
which denote the saturation of the system with the remedy,
its administration should be suspended for awhile.

We have now concluded the subject of Hematic medicines.
I have said that this class has been very generally neglected
and overlooked by writers on the subject. For this reason,
and because there are some ideas respecting their action which
I have thought it worth while to work out and to investigate
at some length, I have devoted more space to its elaboration
than I shall be able to spare for either of the remaining
classes, in the consideration of which we are not likely to en-
counter so many interesting and debateable points.
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Pror. VIII.—That a second class of medicines, called Ngvu-
ROTICS, act by passing from the blood to the nerves or
nerve-centres, which they influence.

1. That of these some, called STIMULANTS, act so as to exalt
nervous forece, in general or in particular.

2. That others, ealled NARCOTICS, act so as first to exalt
nervous force, and then to depress it; and have also a
special influence on the intellectual part of the brain.

3. That others again, called SEDATIVES, act 8o as to depress
nervous force, in general or in particular.

Having investigated at some length the action of Blood-
medicines, we now commence the consideration of another
class of remedies, which differ very widely from the last in
their mode of operation.

The action of Hematics is slow, but more or less durable,
because it is evidenced in the blood; and a change in the
blood produced by this action continues for a longer or a
shorter time.

The action of Neurotics, or Nerve-medicines, is rapid; but
it is transient, and is soon over. A Neurotic medicine does
not cause any change in the blood; and it cannot remain in
it, but soon passes out. It acts by contact with nerve, appa-
rently producing no lasting change even in nerve-fibre: and
as the cause of the action cannot remain, the effect also soon
passes away. Whereas Hewematics, durable agents in the
blood, are used to counteract the causes of inveterate and
chronie disorders; these Neurotics, which produce a transi-
tory, but more or less forcible impression on the nervous sys-
tem, are employed to rouse it when torpid, or to depress it
when over-excited. IHsematics are used to control diseases;
Neurotics, to counteract symptoms. Rarely of use in chronic
blood-disorders, they are given mostly in the temporary emer-
gencies of acute diseases. But it is obvious that even a tem-
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deseription. Another fact which gives additional credibility
to such an idea is, that those Neurotic substances which are
chemically alike are in general alike also in their influence on
nerve.

The particular way in which nerve-medicines affect differ-
ent parts of the nervous system might perhaps be explained
by supposing minute chemical differences in the composition
of the atoms of which those parts are constructed, sufficient
to alter their relations to the atoms of certain remedies. If
we adopt the Atomic theory, we must perceive that no two
chemical bodies can be precisely alike in the shapes of their
particles, This various dissimilarity might throw some light
upon the many shades of distinction between the operations
of Neurotic medicines on different parts. Thus, as a general
rule, both Morphia and Atropia are paralyzers of motor nerves.
But they do not act alike on the Ciliary nerves by which the
motions of the Iris are controlled. We may suppose that
there is a certain chemical peculiarity in the particles of these
nerves, by which they are enabled to coincide with the atoms
of Atropia, and are thus blunted and paralyzed by them; but
are, on the contrary, stimulated and excited by the atoms of
Morphia, which have the contrary action, because unable, on
account of their relative shape, to dovetail with these atoms.

This idea is, as I have said, purely conjectural and fictitious,
and is indeed likely to remain so; for the thing is not by its
nature susceptible of proof, nor is it even possible to inquire
into it. And I have only thought it worth while to explain
it at length because it is desirable that every statement which
is made, however improbable and unworthy of credence it may
seem, should at least be placed in as clear a light as possible.

A chemical theory has been lately suggested to account for
the action of Narcotics in particular. It is an explanation to
which I cannot give my own adhesion. (See below.)

The action of a Neurotic is readily distinguished from that
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distinguished. Considered as a class, they have no action
on the blood, but their influence is quickly and obviously ex-
erted on the nervous system, or on the vital functions which
are universally attributed to that part of the animal frame.
Stimulants are so called because they are found by experience
to exalt nervous force; Sedatives, because they depress it.
Thus Ammonia is given to prevent Syncope, caused by a.
weakness or failure in power of the nerves of the heart; and
Aconite is prescribed to relieve pain, caused by an over-ex-
citement of the seusory nerves. Though in these examples
Ammonia acts on the centre, and Aconite on the peripheral
nerves, yet they are both capable of exalting or of depressing
nervous force in general. But neither Stimulants nor Seda-
tives, as defined by me, exert any marked influence on the
intellectual part of the brain. They do not affect the phe-
nomena of mind, or of the four special senses which are im-
mediately associated with it. This influence is confined to
the intermediate division of Nerve-medicines, called Narco-
tics. Their general action is evidenced by a short or long
primary stimulation,—and a subsequent depression of nervous
force, which is also of variable intensity. At the same time
they affect the mind in various ways; exciting it, confusing it,
or lulling it. Opium and Aleohol are examples of Narecotics.
These distinctions are in most cases obvious and well defined.*

* I have just =aid that Neurotic medicines influence those functions which
are attributed to the nervous system. They act directly upon the nerves. A
golution of Morphia, applied to a motor nerve, prevents it from conducting &
volitional impulse; a solution of Strychnia, similarly applied, increases and
exalts that impulse, 8o as to canse convulsions. Thus there can be no reason-
able doubt that they actually influence the nerves. Bat it is worth while to
notice here the curious fact that Narcotic agents have been found to paralyze
the irritable or contractile tissues of certain vegetables. Professor Marcet of
Geneva first noticed that the vapours of chloroform and ether affected the leaf
of the sensitive-plant so as to prevent it from contracting at the touch, but
without at the same time perceptibly injuring its structure. I have produced
the zame effect on a species of Acacia, which naturally closes its leaves at the
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part must be whole and sound; for if destroyed by excessive
atrophy or fatty degeneration, they cannot be roused by any
stimulus. The nerve, too, and the centre from which it ori-
ginates must be sound, or else the medicinal impulse cannot
be conducted along it. These two conditions can only concur
in paralysis from disuse, 7. ¢. when the incapacity to move a
limb depends merely upon its having long been in a state of
inactivity, but when the lesion of the centre which caused the
paralysis has at length sufficiently healed, and the nerve is
now in a fit state to conduct a motor impulse.

Strychnia has no operation on the intellectual functions;
neither does it act upon the sympathetic nerves of the heart
and arteries, so as to quicken the pulse, like ordinary stimu-
lants. It exalts sensibility as well as irritability, but not so
powerfully. * It is a Special Stimulant to the motor and sen-
sory nerves throughout the body. Acting upon the spinal
cord, it tends thus to exalt reflex action, which is derived from
that centre. In small doses it appears to promote digestion,
and may perhaps act upon the ganglionic nerves supplied to
the stomach.

Brucia, which is the other alkaloid of Nux Vomica,—and
the leaves of the Rhus Toxicodendron,—resembles Strychnia
in their action, but are less powerful.

Veratria has a stimulant action of the same kind. The
operation of this alkaloid has been examined by Messrs.
Faivre and Leblanc. They find that it excites the muscular
system of the intestines, causing tenesmus and colie, which
are succeeded by exhaustion. It also, in poisonous doses,
causes tetanic spasms like those of Strychnia. (Comptes
rendus, No. 25, Dee. 1854.)

Ergot of Rye is a Stimulant to the muscular nerves of the
Uterus of the female, but to no other nerves in any marked
degree. DBorax and Rue possess a similar action, but are not
so efficient.
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Given in large quantity, it may cause death, by destroying
those functions which in a small dose it deranges.

All the varieties in action of Sedative medicines may be
accounted for by considering that they may either derange
or destroy the nervous forces. In the case of each set of
nerves in the body we may distinguish an action of derange-
ment, and an action of destruction, both producible by Seda-
tive medicines. Thus, by an action of the motor nerves of
the cerebro-spinal system, convulsions or paralysis may be
produced. By an influence on the nerves of sensation; pain,
or anmesthesia. By an affection of the organic nerves of the
heart or of the brain which controls them; palpitation, or
syncope. By an action on the nerves of the lungs; cough,
or apncea. DBy the exertion of a sedative power over those of
the stomach, nausea may result, or vomiting, These various
symptoms are all brought about by Sedative medicines, but
in each case the first effect is referable to a derangement, the
second to a loss of nervous power. In every instance thereis
an impairment of natural nervous force.

Sedatives are classed among * Ganglionies” by Dr. Pereira,
who conceives that they control the heart and circulation by
an action on the sympathetic system of nerves. But, if they
do this, there can be no doubt that they influence the brain
also. The heart of an animal poisoned by Prussic acid may
continue to beat for some time after the production of eom-
plete coma, and the cessation of all the other functions. Death
therefore commences in an action on the brain, and the cireu-
lating system is really the last to succumb.

Narcotics act on the mind, They cause death, with stupor
or delirium. Sedatives act on the organic funections of the
brain, which is necessary to life, but they do not affect the
mind. In poisonous doses, they kill by producing syncope,
which is a suspension of the action of the heart. Hydrocyanic
acid causes at the same time convulsions. These convulsions
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some recorded cases of poisoning by Hemlock, coma has been
mentioned as a leading symptom. But this is probably to be
accounted an error of observation. Its paralyzing action on
the nerves of motion is directly the reverse of the stimulating
action of Strychnia; it is thus of use in cases of convulsion
and spasm. It is also often prescribed as an anodyne.

Conium is further said to have a curious resolvent power
over glandular enlargements, and to have thus frequently
cansed their absorption and disappearance. This action was
first noticed and described by Dr. Fothergill. All true re-
solvents operate by an action in the blood, but it is difficult
to conceive how such an action can be exerted by a nerve-
medicine. It may possibly act indirectly by quieting the
action of the heart, and controlling an irritable state of the
nervous system. In the same way Opium often appears to
act as a resolvent. And it is certain that Hemlock, when
used for this purpose, very often fails altogether. 1t has been
wrongfully extolled as a panacea in Phthisis; but is, in fact,
of no greater use in that disorder than Hyoscyamus, Prussic
acid, and other medicines which reduce the pulse. For the
patient in this disease is devoured by a continual slow fever,
and anything which tends to lower this fever will serve to pro-
long his existence.

The Urari poison of Guiana, as appears from the experi-
ments of Brodie, and, more recently, of Kblliker, is a very
powerful paralyzer of the whole system of motor nerves. It has
been thus recommended as an antidote to Strychnia, and a cure
for Tetanus. Its action on the heart of man isnot clearly known.

Colchicum has many different actions. It has an agency
in the blood, being Antiarthritic. It is an Eliminative act-
ing on the liver and bowels. And it is also a General Seda-
tive. To the combination of an eliminative with a sedative
or anodyne action, the use of Colchicum in Gout has been, I
think, erroneously ascribed. For in fact it seems to act best
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in this disorder when it causes no purging, and scarcely any ac-
tion on the nerves. When it has been long used, it causes a
great depression of the spirits, like that which may be caused
by some undoubted blood-medicines, as Mercury. DBut it does
not affect the understanding, or the special senses. In poi-
sonous doses it depresses the circulation and the nerves gene-
rally, but it causes no stupor or insensibility. It is therefore
not a Narcotic; but, like other Sedatives, it kills by syncope.

In the behaviour of the system towards Colchicum, Aconite,
Digitalis, and other nerve-medicines, there are two peculiari-
ties which are worthy of remark. They are called cumulation
and toleration.

Some quantity of the medicine may often be given, in re-
peated doses for some time together, without any apparent
result. It seems to remain in the blood, and to become ac-
cumulated or stored up there. But all on a sudden it breaks
out, appearing to be discharged on the nerves, and may pro-
duce very dangerous symptoms. This cumulative action is
especially observed by Digitalis, and therefore, considerable
ecare is required in the exhibition of that medicine. This me-
dicine is a Special Sedative, and will be presently considered
as such. In other cases we find that the nervous system
becomes by degrees inured to the effect of a particular me-
dicine, and suffers less by its presence than it did at first.
This is called toleration. It is particularly observed of Col-
chicum and of Antimony, and of all medicines which act on
the Vagus nerve so as to cause vomiting.

Tea and Coffee, common articles of diet, are slightly seda-
tive to the nervous system generally. They lower the pulse,
and, by diminishing congestion of the brain, tend to clear and
tranquillize the action of the mind. This activity of thought
is endangered by the cerebral congestion which exists early in
the morning, on account of recent sleep,—and again towards
the evening, from the full meal of the middle of the day. It
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which it supplies. For we have already seen that the action
of a Sedative medicine is of such a nature as to derange ner-
vous force in some cases, and simply subdue it in others.®

These actions are obviously nervous actions; for they are
quick, sudden, and transient, and confined to parts supplied
by a particular nerve. They areexerted upon nervous forces,
and not upon the blood. If then they are nervous operations,
they must either be directed towards the Vagus, or to the
Sympathetic nerve, for these are the only nerves which sup-
ply the parts influenced by these medicines. They cannot
act upon the Sympathetic, for two reasons. If they did so, we
might reasonably expect that the other parts of this nerve
would be influenced at the same time. But this does not ap-
pear to be the case. And again, an action upon the Sympa-
thetic nerve could not be suddenly and violently evidenced,
for the natural action of this nerve is slow, chronie, and per-
sistent. At all events, the effects for which they are used
could not be produced by an affection of this nerve.

We may therefore conclude that the action of these medi-
cines is exerted upon the Vagus nerve and its branches. They
affect the different parts of the Vagus nerve in variable pro-
portion.

Some apparent anomalies in their physiological influence
may be explained by considering the peculiarities which at-
tach to all sedative actions. Thus we have seen that when
given in large doses to healthy persons, Hydrocyanic acid
producesconvulsionsby deranging the reflex spinal functions;
and that in convulsive affections, when the same functions
are disordered, the same remedy may do good by subduing
their excited condition. On similar grounds, Tartar Emetic,
injected into the veins, may produce Pneumonia; and Ipecacu-

# Dr. Carpenter states that the msophagus has been found to act in the
reverse direction, even when separated from the stomach, when Tartar Emetic
has been injected into the veins of an animal. (Manual of Physiology, p. 265.)

20
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came glow and irregular, and finally it stopped. There can-
not be a greater mistake than an attempt to explain such a
derangement by supposing this medicine to exert a primary
stimulant action. Coincident with the quickening of the
pulse, there is a manifest loss of power.

Digitalis is especially useful in dropsies which result from
an obstruction to the cardiac circulation. By subduing the
action of the heart, it relieves the congestion of the vascular
system which is the cause of the effusion of serum. But it
is also a Dinretic; and may thus too relieve the loaded vessels
by carrying off in the urine some of the water of the blood.

Such is an outline of the action of Special Sedatives to the
Vagus nerve. It is not clear whether they affect that nerve
at its origin in the brain, or whether they act upon the extre-
mities of its filaments. (v. page 109.)

These Sedatives do not act directly upon the brain itself.
But indirectly they may affect it, when given in large doses.
For by depressing the action of the heart they cut off' the
natural supply of blood to the brain, and may, by so doing,
produce delirium and convulsions. They tend obviously to
kill by syncope. Some medicines may cause syncope by an
action upon the brain. General Sedatives may do so; but it
does not appear that the medicines of this order ever act in
this way.

Some other medicines rest very closely upon the confines
of this order. Squill is the chief of these. It is not quite
clear whether Squill should be regarded as a Special Sedative,
or considered simply as an irritant Emetic and Eliminative.
It is a valuable Expectorant. Itisalso a Diuretic; and from
the analogy of its operation to that of Digitalis (vide supra,)
and because it appears to be a specific Emetic, it is most pro-
bably a true Neurotie.

But we must not confound with Neurotics those medicines which
exert a slow operation in the blood which results at length in a nervous

affection. This may take place, to a greater or less degree, with all
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sides. But Astringents further contract involuntary musele.
This contraction is slower, and more durable and important
in its results, Unstriped muscular fibres exist in the middle
coat of arteries, in the walls of capillary vessels, in the lining
of the ducts of glands generally, and in the substance of the
heart and the coats of the stomach and intestines. Astrin-
gents are irritants and poisonous in large doses. But in small
doses they constrict and stimulate to a healthy condition these
tubes that contain in their coats the unstriped fibre. By
diminishing the calibreof the capillary vessels generally, they
promote health, and counteract a lax state of the system. By
the same action on the extreme vessels, they prevent hemor-
rhages. By constricting the ducts of the glands they dimi-
nish the secretion of those glands, because denying it an exit.
By acting on the stomach and intestines, they are able to
give them tone, to diminish their secretions when excessive,
and thus to promote digestion.

Having premised this general view of their action, we may
now proceed to prove the Proposition in which it is stated,
dividing it first into four minor propositions.

m. p. 1.—That they are medicines which pass into the blood.

m. p. 2—That they have the power of causing the contrac-
tion of muscular fibre, living or dead.

. p. 3.—That their operation is to diminish secretion, to re-
press hemorrhage, and give tone to the muscu-
lar system,

. p. 4—That these results are to be accounted for by their
action on muscular fibre,to which they pass from
the blood.

These assertions are an extension of the major proposition,
but theirestablishment is necessary to a correct understanding
of the latter. Their proof is comparatively easy and simple.
It is not supposed to be a certainty; but simply to amount to
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a strong probability, which is as much as we have a right
to expect in such cases.

Astringents constitute the third class of medicines which
operate on the system after being introduced into the sto-
mach. Their action is, however, of so simple a kind, that it
may be exerted on the external surface in the same way as
in the interior of the body. It will be seen by a reference
to the table of medicines, that the class of Astringents is
there divided into two orders.

ASTRINGENTIA.

Ord. 1. Astringentia Mineralia.
Ord. 2. Astringentia Vegetabilia.

The lists of these orders are given below. With regard
to the first minor proposition, it has already been proved
that most of these medicines pass into the blood. The mi-
nerals included in the first order have already been noticed
as Hematic medicines. They are all soluble inwater. They
are absorbed in the stomach and intestines, and pass into the
blood. Many of them pass on into the secretions. The
astringent parts of the vegetables of the second order are also
soluble. Tannic acid is the chief of them ; it is simply an
Astringent ; it has been found in the blood, where it changes
into Gallie acid, and in that form it passes into the secretion
of urine.

‘What then are the active properties of these medicines?
They have all a certain chemical power; and a certain dy-
namical power. Allthe mineral Astringents have the power
of precipitating an albuminous solution. So also do Tannie
acid, Turpentine, and Creosote, coagulate albumen. Tannie
acid precipitates Gelatine too. The dynamical property,
which is common to all of these substances, is a power of
causing the contraction of muscular fibre. It seems to de-
pend somehow on the chemical power just mentioned; for
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Astringents appear to constringe fibrinous as well as albumi-
nous tissues by a chemical action. They also coagulate fluids
and discharges which contain albumen,

‘When the solution of any Astringent is applied to a fresh
fibre of dead muscle placed under the microscope, it is seen
to contract. The power which they possess in causing the
contraciion of living blood-vessels may be witnessed in a
similar way. The astringent solution may be applied to the
web of a frog's foot, confined in an extended position. This
web is traversed in all directions by minute ramifying capil-
laries; and these are found gradually to diminish in calibre.
In the same way as the mechanical irritation of a small artery
will act upon the unstriped muscular fibre contained in its
coat, and thus cause the vessel to contract at one point; so it
seems that an Astringent, by a chemiecal action on the same
muscular tissue, is able to cause the capillary vessels seen
under the microscope to contract and diminish in size. At
all events we may conclude, both from actnal experiment and
from a comparison of their several operations, that Astrin-
gents are able to cause the contraction of muscular fibre.*

In the third minor proposition the chief results of their
operation are stated. These have already been briefly de-
seribed.

It should be borne in mind, that Astringents in large doses,
and undiluted, are irritant poisons, on account of their ener-
getic chemical action on the living tissues; that when given
as medicine the dose must be properly diluted; and that
their action is always evidenced first on the mucous mem-
brane, with which they come first in contact. (See Prop. V)
They must pass by the blood before they can exert an influ-
ence on remote parts.

* “They act on the Solids, and corroborate them, that is, stimulate them
into contraction. Being mixed in a sufficient quantity with our Liquids, they
immediately congulate them."—Boerhaave, op. cit. 1727,
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OrD. I, MINERAT ASTRINGENTS.

(Sulphurie, Nitrie, and Hydrochloric acids. Acetate and
Diacetate of Lead ; Sulphate and Sesquichloride of Iron;
Alam; Sulphate of Zine; Sulpbate of Copper; Bichlo-
ride of Mercury; Nitrate of Silver.)

These medicines have already been noticed among Resto-
rative and Catalytic Hematics. Their Astringent action on
muscle is of much less moment than their important opera-
tions in the blood. Neither is it theoretically a matter of so
much difficulty; for it appears, as we have seen, to admit of
a simple explanation.

By their chemical action on albumen, these substances
coagulate blood, and thus act in a simple way as styptics
when applied to bleeding parts externally. They form pecu-
liar insoluble compounds both with albumen and fibrine,
and it is probably by virtue of their action on the latter that
they are able to cause the contraction of muscular fibre, which
is a fibrinous tissue. The constriction, set up chemically, is
apparently continued and propagated by the vital force of
the muscle.

Most of them, when in the concentrated form, act energe-
tically on the mucous tissue as caustic or irritant poisons.
This action hinders absorption, which is promoted by diluting
the dose. The dose thus diluted coagulates albumen and
mucus, and constringes the part with which it comes in con-
tact. (Prop. V.)

The most important only of the mineral Astringents are
mentioned above. It must not be supposed, when their che-
mical actions are mentioned, that such actions are always
allowed free play in the living and circulating blood. They
are no doubt constrained by various forces from operating
there, or else the consequences of such a disturbance of the
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membrane, as in many cases of atonic dyspepsia, with a large
formation of flatus, and an over-secretion of the gastric fluid,
this acid may be very serviceable. Tt tends to correct these
evils by a topical action. In cases of Pyrosis, where there is
an alkaline reaction in the vomited fluid, as sometimes oceurs,
Sulphuric acid is still more peculiarly applicable, because it
further acts chemically in neutralizing this alkali. When
given in larger doses, the acid cannot remain in the system,
but must be excreted from it by the glands. In passing
through them it tends to act as an Astringent by corrugating
and diminishing in calibre their minute ducts, and thus de-
creases the amount of the secretion. But it does not act on
all glands alike. Dr. Bence Jones has found that it seldom
passes out into the urine, It therefore does not sensibly di-
minish the secretion of urine, and can only render it acid by
displacing some other acid in the blood, and causing this other
acid to be excreted. It is probably exereted partly by the
skin, and partly by the bowels; for it diminishes the amount
of the sweat in profuse perspiration, and of the fieces in diar-
rheea.  Sulphurie acid is free before entrance into the blood,
and after expulsion from it into the secretions. Thus at these
periods it acts as an Astringent. But while in the blood it
combines with the alkali contained in that fluid, and forms a
salt which is not astringent. So that when it diminishes any
secretion, 1t 1s nearly tantamount to a proof that it is actu-
ally excreted by the gland which forms that secretion. It acts
on mucous membranes generally, being probably excreted in
small quantities by those which are remote from the stomach.
It is not of use in cases of hemorrhage, except when the bleed-
ing takes place from some mucous membrane. It is thus
given with more or less advantage in Hematemesis, Haemo-
ptysis, Melena, and chronic Dysentery,—. e. in hemorrhage
from the mucous surfaces of the lungs,stomach, and bowels.
It diminishes excessive excretion from the bowels. It is thus
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of the gums, which is characteristic of a saturation of the
system by the poison of lead, will indicate that its further
administration is unadvisable. The Acetate of Lead is much
esteemed as an Astringent in the case of Hemoptysis. It
is frequently combined with Opium, in spite of the chemical
decomposition which follows the admixture. But it must cer-
tainly not be preseribed with alum.

The soluble salts of Silver, Zine, and Copper, and the Bi-
chloride of Mercury, are used with advantage as external
Astringents, but can seldom be prescribed internally so as to
act in this way, because they are poisonous when given in
any quantity. The Sulphates of Zinc and Copper, have, how-
ever, been occasionally used in diarrheea. And here they must
not be given in large doses, not simply because poisonous,
but farther, for the same chemical reason as that alleged in
the case of Alum.

Moreover, when applied as Astringents externally, their so-
lutions must be very dilute, for all the mineral Astringents
are caustic and corrosive, destroying texture, when in the
solid state, or in strong solutions. These solutions may be
applied to any part of the surface of the skin or mucous mem-
brane, when relaxed, inflamed, or ulecerated. Their opera-
tion is simple and obvious. When one of them isapplied to
an inflamed eye, or to a red ulcerated sore, that is turgid with
blood and discharges an unhealthy matter, it tends to promote
the contraction of the dilated vessels, and thus dispels the con-
gestion and diminishes the discharge.

Various other substances have wrongly obtained the title of
Astringents, regard being had only to the result of their ope-
ration, and not to the mode in which it is produced. Thus
Chalk is often of benefit in diarrheea. It acts both by me-
chanically absorbing irritating fluids, and protecting the sur-
face of the bowel, and by chemically neutralizing an acid
matter by which the irritation is maintained. And when ap-
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matter at all more clearly than our predecessors a century and
a half ago.

The fact, however, is plain, however vainly we may try to
account for it. It is an established rule, to which there are few
exceptions, that each substance which is formed in the blood
and has to pass out of the body, tends to pass out through
some particular glands; that it is the particular function of
the kidneys to excrete water, urea, uric acid, and certain salts;
that it is the especial office of the bowels to exerete certain
effete matters and gases; and that it is the peculiar province
of the liver to excrete fatty matters, cholesterine, taurine, and
choleate (or cholalate) of soda.

Water, being the necessary solvent of the solid matters in
all the fluid secretions, is secreted in greater or less quantity
by all the important glands. The kidneys are the chief emunc-
tories of water,—%. e. they have to separate it from the blood
when it has entered in an unnatural amount. DBut in the ex-
cretion of water there exists a compensating relation between
the skin, kidneys, and bowels,—particularly between the two
former. So that when water is not properly excreted by the
kidneys, it may pass out by the skin, and wvice versd. It is
well known that this change may, be determined by several
circumstances, particularly by the conditions of heat and cold,
or moisture and dryness. The relation between the function
of the skin and kidneys applies also to other fluid and solid
substances, as will be seen when we consider the medicines
which act upon these glands.

Now this law of selective secretion applies not only, as it
seems to me, to substances which in the course of nature are
formed in the blood, and have to be excreted from it, but also
to other matters which have been, as it were, accidentally in-
troduced from without, and which, being in the system, cannot
properly remain there. Thus it would apply to all medicinal
bodies which have passed from the stomach into the blood,
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orders of medicines which are included inthisdivision. Those
substances can alone be properly included in these groups,
which really act on the principle of elimination, as above de-
fined. There are in many instances other medicines which
are found to increase secretion in an indirect way.

Orp. I. SIALAGOGUES.*

This name is applied to medicines which in various ways
increase the quantity or promote the excretion of the saliva.
The saliva is a slightly alkaline, viscid fluid, containing about
one per cent. of solids. These consist of mucus-cells, alkaline
salts,a minute quantity of albumen, and of a substance called
Ptyaline, which has the power of converting Starch into Su-
gar. (Bernard.) Sialagogues are seldom employed as re-
medial agents; for the excretion of saliva is constant, and
very rarely suppressed, and it is so small in quantity, and so
great a source of inconvenience whenincreased to any amount,
that Sialagogues can never be employed as general evacuants.
There are two kinds of Sialagogues.

Any solid substance which excites the mucous surface of
the mouth, as the natural food,—or even the act of mastica-
tion alone, will suffice to bring on the secretion of saliva. An
irritant substance, as Ginger, or Pyrethrum, tends especially
to cause this secretion when masticated. Catechu and Betel-
leaf are chewed for this purpose by the natives of the Fast,

Such a stimulation of the salivary glands may be advan-
tageously resorted to on the counter-irritant principle in obsti-
nate casesof head-ache, ear-ache, or tooth-ache, or in neuralgic
or chronic rheumatic affections of the face.

When the quantity of the saliva is thus increased, it should

* No lists of the Eliminative orders will be given; for as only a general out-
line of the mode of action of these medicines is intended, a detailed enumera-
tion of the remedies comprised in each order would involve a needless appro-
priation of space,
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but in cases where the full action of Mercury is desired
this symptom is made use of as a sign that the medicine has
taken full effect upon the system. Not only is the amount of
the saliva increased, but a quantity of albuminous material
and of fetid products is added to it. If we permit this action
to be carried to too great an extent, sloughing of the gums
and other dangerous results may be produced.

In some rare cases salivation has followed theadministration
of Todine. Tt is also not an unfrequent symptom of chronie
poisoning by Lead. In cases of salivation by these Elimina-
tive medicines, the substance which has caused the increased
secretion may be, and has been, discovered in the saliva by
chemical tests. They are therefore true Sialagogues.

Lehmann finds that if Todide of Potassinm be taken (in the
form of a pill) in a moderate or large dose, Iodine may be
detected in the saliva in the course of ten minutes. Andin
mercurial salivation, he has invariably detected the mercury
in the secretion of the salivary glands, both by the galvanic
test, and by dry distillation of the residue of the saliva.
(Physiological Chemistry, vol. ii. Art. Saliva.)

The Pancreas secretes a fluid which resembles the Saliva, and proba-
bly much more of this than the salivary glands. True Sialagogues pro-
bably act on the Pancreas also, and may thus assist in the digestion both
of starchy and fatty matters. When the Pancreas is diseased, and di-
gestion suffers from it, Sialagogues may still do good by causing an
extra formation of Saliva, which may in some part supply the place of
the pancreatic fluid.

Orp. II. EXPECTORANTS.

This term, when taken in its widest sense, is applied to all
medicines that cause the evacuation of mucus from the se-
creting surface of the respiratory tubes and cavities. They
help the natural process of Expectoration.

Many medicines are capable of acting indirectly as Expec-
torants. Anything which causes cough, as an irritant gas,
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through the thin wall of the lung-cell, are brought directly
into contact with air. And in this air these volatile matters
are soluble, and are carried away by it.

This appears to be the reason why the Eliminatives which
are volatile in nature tend particularly to act on the two aeri-
form secretions,—i. e. on that of the air-cells of the lungs,
and on the common cutaneous transpiration. For though the
glands of the mucous membrane of the lungs secrete mucus,
yet the chief object of the terminal portion of that membrane
is to absorb and secrete the gaseous matters of the blood.
The following are the chief volatile Expectorants, the odours
of which have been clearly detected in the breath of persons
to whom they have been administered :—Ammonia, Turpen.-
tine, Camphor, Aleohol, Ether, and the volatile oils of Onions,
Fennel, Asafeetida, Carraway, Cinnamon, and Anise.*

These medicines, and others like them, are thus excreted
by the air-cells, or mucous glands of the pdlmonary surface,
and while thus passing through they stimulate the latter to
a right performance of their function. 'When, asin the case
of Bronchitis, the secretion of mucus is increased in amount,
or deteriorated into a purulent matter, they may be of service
by causing the healthy secretion to replace the diseased one.

Expectorants are very uncertain agents. The reason of this
is, that the pulmonary glands are not naturally intended to
act as emunctories, or dischargers of morbid matters from the
blood, and thus are less prone to be excited by Eliminative
medicines than other glands whose proper office is one of

¥ The function of the pulmonary membrane (as of the skin) is absorption as
well as excretion. Under certain cireumstances some of the above mentioned
substances may be thus absorbed. Ammonia, excreted frequently in the breath,
undergoes rapid absorption when inhaled. The breathing of an atmosphere
impregnated with the vapour of Turpentine may cause the urine to acquire the
characteristic odour of violets. To this ahsorption of Terebinthinate vapour
many of the maladies to which house-painters and others are liable {commonly
attributed indiscriminately to Lead) are to be ascribed.
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resinous nature,—as was ascertained in the consideration of
Proposition IT. It is absorbed; and passes along in the cir-
culation. But it is unnatural to the blood, and cannot remain
in it; so that it is at length expelled by the eliminative force
at the lower part of the intestinal canal, at a part which is
more active in excretion than in absorption, though not very
remote from the absorbent surface at which the remedy first
entered. Itisacommon but erroneous notion, that Catharties
do good simply by removing irritating matters from the intes-
tines. In most cases they also purge the blood. Thisaction
of Cathartics by absorption and subsequent secretion is illus-
trated by the experiments which I have made on the operation
of Sulphate of Magnesia—to be detailed in Chapter IV. We
have many proofs of the fact that Cathartics will act from the
blood as well as from the bowels. Solutions of Jalap, Gam-
boge, Rhubarb, and other such substances, will produce
purging if introduced into the blood at any part. Similarly,
the fine dust diffused in the air from Hellebore or Colocynth
while pounded, has been absorbed by the pulmonic membrane,
and caused purging® And Aubert finds that a solution of
Sulphate of Magnesia, when injected into the veins of an ani-
mal, acts on the bowels.}

Cathartics may be advantageouslydivided into three groups:

* R. Bayle, Treatise of Efffuviums, p. 62.

+ “The medicines of this class are those which dissolve the Blood into a
serous liquid, and move it more quickly when so dissolved, that it may be ap-
plied in greater plenty to the Intestinal glands. To effect foth these, it is
necessary that the Medicine should be mized with the mass of blood."—
Boerhaave, 1727, op. cit. p. 218. Thus the theory of eliminntion, as applied to
Catharties is by no means a new one. Tournefort, in his Materia Medica
(1708,) makes a similar statement. *‘The thinner part of the Catharticle Tine-
ture makes its way through the Chyliferous duets, and =0 passes into the blood,
where it causes a new fermentation, by which means the foreign and extra-
neous parts of the blood, not much unlike the seum or froth of boiling liquors,
areby degrees separated from the rest, and are discharged through the passages
of the intestinal glands.”
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In cases of dropsy, when all other medicines have failed, one-
twelfth of a gram of this substance has been known to pro-
duce a copious evacuation.

Salines, 7. e. salts of the alkaline and earthy metals, are all
more or less purgative when given under certain conditions,
Under other circumstances they may pass off from the body
by the kidneys or the glands of the skin. The eircumstances
which determine the excretion of saline matters appear to be
simple in nature. In the common condition of the body it is
not possible for the secretion of the skin to be very largely
increased, or rendered fluid. Suppose then a soluble saline,
as the Sulphate of Soda or Magnesia, or Tartarized Soda, to
have obtained entry into the blood, it has the choice of being
excreted by the kidneys or the bowels. The alternative ap-
pears to depend mainly upon the amount of the dose. A
small quantity may pass in the urine, and will not produce
purging. But a large quantity cannot so pass; it is excreted
by the glands of the bowels, and acts as a Purgative. It has
been supposed by some that a saline solution proves Purga-
tive or Diuretic according to the degree of its dilution only.
This matter we have already considered at some length; and
the reasons which have induced me to arrive at a contrary
conclusion have been detailed under the head of Proposi-
tion IT. (See also Chap. IV., Art. Sulphate of Magnesia.)

Magnesia and its Carbonates are to be grouped along with
saline purgatives. They combine with the acid of the sto-
mach to form soluble Lactates, which are then absorbed.

Salines are hydragogue. Requiring water for their proper
solution, and having further a great aflinity for it, they convey
a large quantity of the aqueous part of the blood with them
through the glands of the bowels. When their action is very
powerful, some of the albumen of the blood, in an altered state,
may be purged away along with this. (It is the form of -
Albumen which Mialhe has named Albuminose, which is pre-
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cipitated by Tannin, but not by heat or mineral acids.) This
may also take place with the drastic resinous Cathartics. But
the latter are much more violent in their action, producing
adegree of griping and irritation which is dangerous in febrile
cases. Salines, on the contrary, are cooling, and mild in their
operation. They are appropriate in inflammations, not only
for this reason, but because, while passing through the blood,
they exert in it, as we have already seen, a mild action of an
antiphlogistic nature. ( Vide page 217.)

When the vegetable salts of the alkalies are given in diuretic
doses, they are decomposed into carbonates while in the sys-
tem. This does not appear to be the case when they are
given in such quantity as to pass off quickly by the bowels,

These various Cathartic medicines are affirmed to act on
the eliminative principle: it follows then that they must them-
selves pass out of the body along with the secretion which is
augmented by their action. It is natural that the fieces should
have been less examined than other secretions. The resins of
Jalap, Scammony, and other such substances, are affirmed to
pass out along with them. From Rhubarb and Gamboge they
derive a light-yellow colour. Of the passage of saline Purga-
tives we have long had an indirect proof; which is, that alter
their administration the amount of saline matter in the urine
is not materially increased. But lately Buchheim has dis-
covered the sulphates of soda and magnesia in the freces, after
purging has been produced by their administration. Castor-
oil is seen in the evacuations, sometimes little altered, at other
times in the form of a solid fatty substance. M. Lehmann
has detected Mercury in the fieces, whenever it was given as a
Purgative, and whatever the colour of the evacuation. Herr-
mann and Merklein have done the same. (See Lehmann’s
Physiolog. Chemistry, vol. i) When combined with a suffi-
cient amount of Opium, it neither acts as a Purgative, nor
does it pass out by the bowels; and it has therefore in that
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case a better opportunity of exerting its operation in the
blood. Buchheim, too, has prevented the action of saline
purgatives by hindering their excretion by means of a dose of
Morphia or Tannic acid. We always find that when a Ca-
thartic passes off in some other way than by the glands of the
bowels, it fails to produce purging. Thus a copious dilution
with water may sometimes cause it to be excreted by the kid-
neys, which are the natural emunctories of water. In some
persons that are wont to perspire very freely it is difficult to
produce purging. The case related by Dr. Ward, of a woman
with whom a dose of Castor-oil was seen to pass off by the
skin, and invariably failed to act on the bowels, is an extreme
instance of this kind.

Of what use and intention, we may now venture to ask, is
this intestinal function, the continual maintenance of which
in a healthy condition is found to be so essential ?

It was some time ago supposed by many that the fieces con-
sisted simply of those parts of the food which remained unab-
sorbed, and thatall Purgative medicinesalike acted by exciting
the peristaltic motion of the bowels, and causing thus the
ejection of these undigested matters. Such an opinion is now
rarely maintained. Although very little is known of the se-
parate functions of the glands of the intestinal mucous mem-
brane, yet it is generally supposed that the fecal matters con-
gist in great part of excrementitious substances which are
separated by their means from the blood. The excretion of
faeces continues when no food is taken. It is known to go on
with starving men, and with patientsin fever. Liebig argues
for the secretion of the greater part of the fieces, on the ground
that they contain nitrogenous matters, whereas all the nitro-
genous parts of the food should be absorbed for the purposes
of nutrition. Thus these are probably the excreted products
of changes in the system, which it is the province of the bowels
to separate from the blood. (Anim. Chem., p.160.) The odour
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bring on diarrheea by exciting a putrefaction of the blood.*
Severe bodily exercise, as a long walk, may cause it, by in-
creasing the waste of tissue. We find that constipation is
commonest in youth, when nutrition is most active; and
diarrhcea most frequent in old age, when waste and decay
go on the fastest.

‘When these decomposed matters, which should be excreted,
are retained in the blood, as is the case in constipation, they
affect very injuriously both the brain and the system in gene-
ral, causing torpidity of the one, and in the other favouring
the progress and development of every description of morbid
action. It is by clearing such malters out of the blood, as
well as by their antiphlogistic or evacuant action, that Cathar-
tics become useful in so many diseases, and particularly in
disorders of the brain. It would seem that the substances
which should be eliminated by the bowels have, when retained
in the blood, a peculiar action in the aggravation of disorders
of this latter organ. Thus from very early times the exhi-
bition of drastic purgatives, particularly Hellebore, has been
strongly recommended in cases of mania.

But there is scarcely any disorder in which there is not, in
some way or another, a deranged condition of the intestinal
function, and in which therefore the judicious employment of
purgative medicines is not at some time necessary.t Kither
there is constipation, in which case there is a danger of the
faecal matters being retained in the blood; or there isdiarrheea,
which is probably due to an over-formation of these materials

% Bee ¢ Perewra on Food and Diet,” pp. 89, 90,—M. Gaspard injected &
quantity of liquid, in which vegetable matter had been decomposing, into the
jugular vein of a dog. Soon after there were copious evacuations from the in-
testines of a highly fetid matier, mingled with blood. It has often been no-
ticed that rotten eggs and putrid articles of food will cause purging in men.
(v. Boerhaave, op. cit. p. 187-8.)

+ “1If our system of medicine were reduced to the blind employment of one
single mode of treatment for all diseases, and we were left to choose between
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in the system, and an attempt of nature at their evacuation.
In each of these cases Cathartics may be necessary. The first
condition is the more obstinate of the two; the second the
more immediately dangerous. Some general indications for
their treatment may be here alluded to.

In the treatment of constipated habits it is better to keep
up a constant and gentle action on the bowels than to give
violent doses occasionally. A condition of this sort may
sometimes coexist with comparative health, and may then
often be remedied by a slight alteration in diet, and the pre-
seription of such kinds of food as are more relaxing in their
nature than those hitherto taken. Dr. Hamilton, in his work
on Purgative Medicines, states that when they are given in
constipation, he has found that they become more and more
powerful, and may be taken in smaller and smaller doses the
longer they are continued. This is probably the case with
such as Castor-oil, Scammony, and Jalap, which are simply
cathartic in their action. But others, such as Rhubarb and
Aloes, contain a bitter and astringent matter along with the
purgative principle, and, though they first act upon the bow-
els, tend for this reason in the second place to confine them.
Thus while the former are best in cases of constipation, the
latter are preferable in diarrheea, as they supply us then with
the very action which we require.

* There are two ways, apparently opposite and inconsistent,
of treating a flux from the bowels. We may try to encou-
rage it, by Purgatives ; or attempt to suppress it, by Astrin-
bleeding and purging, the indiscriminate adoption of the latter would be a far
less evil than that of the former.”—Reguin.

“The gastric method of treating disease, which consistsin purifying the in-
testinal eanal and the abdominal system, has been a fundamental method of
practice from the earliest times. It has lived through all the vicissitudes of
ages and theories, and it may be truly said that the intes'inal canal is in the

great majority of cases the battle-field where the issue of the most important
disorders is decided."—Hufeland.

23



s04 ACTION OF MEDICINES.

gents. Thus we may treat a common diarrheea by Castor-oil,
or by Sulphuric Acid. In dysentery we may give Calomel,
or Catechu. Even in Cholera some recommend Opium, while
others have employed Castor-oil, and Croton-oil. In the most
obvious case, . e. in simple diarrhcea, 1t is apparent that both
plans are appropriate, but at different periods of the disorder.
The symptom dependsupon the fact of something being formed
inthe blood which ought to be excreted from it. Probably it
is an excess of that material which is ordinarily excreted by
the bowels. Its passage out by a natural effort causes at first
a simple increase of the usual evacuation. It is at this time
that we should give a Purgative, to favour the natural excre-
tion, and thus, if possible, to put an end to the disturbance.
But sometimes it fails to do so. The matters to be excreted
are irritating, and such an excitement may be caused in the
glands by their passage out, that even after this necessary se-
cretion an inordinate and unnatural flux may be maintained.
When the symptom is thus inveterate, and refuses to yield to
a brisk Cathartic, it is advisable to resort to Astringents, in
order to put a speedy stop to the too copious secretion. To
do this in the first instance would have been wrong, except
in special instances,—as in the diarrheea which is the fore-
runner of cholera, when Astringents (as Sulphuric acid)
should be used from the first.*

Catharsis is in a manner complementary to the other secre-
tions, especially of sweat and urine. It supplies their place
when deficient, and is lessened when they are in excess. Ex-
cessive sweating will render an action on the bowels less easy.
‘When constitutional, the intestinal flux may be promoted by
the use of cold baths. A cathartic diminishes sweating; a

* In a case of Diarrheen in which the dejections were examined by Bracon-
not, a considerable amount of earbonates and acetates of the fixed alkalies was
present. In such a case an acid would obviously be of service in neutralizing
a tendency to alkalinity. (Journ. de Chimie Méd., Dec. 1854.)
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nomy. We know that certain matters are excreted from the
system by that organ, which, when allowed to remain in the
blood, as in the case of jaundice, are found to be hurtful.
Also it appears that certain other parts of the bile are se-
creted or formed by the same gland, for the purpose of being
re-absorbed into the blood from the intestine, and that they
serve some useful purpose in the processes which go on in
the cireulation. (Vide p. 170.)

A disorder of the liver by itself, i. e. unassociated with dis-
eases of other organs, is comparatively uncommon. A failure
in the secretion of bile is evidenced more or less by the well-
known icteric symptoms. Jaundice is often caused by an
obstruction in the hepatic duets. In such cases it is worse
than useless to urge the liver to an extra formation of a secre-
tion which can find no outlet. But other cases, in which the
discoloration of the skin is in general incomplete, may be due
to torpidity, congestion, or chronie inflammation of the organ.
In such instances Cholagogues may be cautiously used; but
when there is acute inflammation they may do harm; and
when there is a probability of structural change in the liver,
they may be useless.

The great majority of intestinal diseases, as also of chronic
blood:disorders, are associated with a torpidity or derange-
ment of the function of the liver. We find this to be the
case with diarrheea and constipation, with dysentery and cho-
lera; as well as with ague, and remittents,—gout, and rheu-
matism,—phthisis, and serofula. In all of these diseases it
is of great importance to attend to the state of the liver. I
have already stated that Quina and other Tonics are of very
particular use in such cases of disorder of the hepatic fune-
tions, and have attempted to discover some explanation of this
fact (p.175.) DBut we are at present concerned with medicines
which tend immediately to increase the secretion of bile,
They are more or less applicable in all the disorders which
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have just been enumerated. All Cathartic medicines act as
indirect Cholagogues. This is particularly the case with the
drastic purgatives. There appears to be a vital connexion
between the action of the intestinal canal and that of the
liver, so that any process going on in the one will excite the
function of the other. Thus the bile is poured out during
the process of digestion; and the peristaltic motion and extra
secretion produced in the bowel by the action of a purge,
causes likewise a sympathetic formation and excretion of bile.
It is supposed by some that this result is due to an irrita-
tion of the orifice of the hepatic duct in the duodenum, pro-
duced by the purgative medicine. 'We must either suppose
the stimulus of the food, which produces the same effect, to
operate in the same way,—or reject such an explanation as
superfluous, which appears to me the better alternative. For
it is probable that the action of a Purgative is not at all ex-
erted in the duodenum, but that it is actually absorbed there,
and works out its operation in the lower part of the small,
and in the large intestine.

True Cholagogues—We are not well informed as to the
exact number of medicines which pass out into the secretion
of bile, and act thus on the true eliminative plan. But there
is no medicine which is of such great and universal ulility in
all liver diseases as Mercury,—in its various forms. Mer-
curials increase more or less all secretions; and even if we had
no direct proof of their action on the liver, we might almost
have affirmed that they especially increased the secretion of
bile, from the obvious way in which bilious symptoms yield
to their action, and from the green colour of the faces pro-
duced by Calomel. But we have still more direct proofs of
this. Although Simon found that the normal freces contained
little, if any, biliary matter, he discovered in them 214 per
cent. of the organic principles of bile after the operation of a
large dose of Calomel. More recently M. Buchheim has made
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some careful experiments on a dog. Having given it Mer-
cury, he cut down upon the hepatic duct, observed and col-
lected the secretion, and subsequently analyzed it. He found
that the bile was increased, and that Mercury was contained
in it. (Videp.829.) An abundant vomiting of bilious mat-
ter is enumerated by Orfila among the symptoms of poison-
ing by corrosive sublimate.

Probably Manganese should occupy the next place to Mer-
cury as a Cholagogue. Gmelin found that an extraordinary
secretion of bile was produced in animals to which the Sul-
phate was administered. (Zreatise on the Action of Barytes,
1824.) This salt is also a purgative. Certain other purga-
tive medicines are popularly, and perhaps correctly, esteemed
as specific Cholagogues. These are Rhubarb and Aloes.
Taraxacum is also thought to act upon the liver. But of
the true eliminative action of these medicines we have no
proof.

Tt is probable that Alkalies, and Fatty matters, may act in
certain cases as true Cholagogues, for they are both contained
in the natural secretion of bile, and therefore likely to pass
into it. Boerhaave recommended for the purpose of acting
on the liver, soaps, “saponaceous herbs,” and sweet fruits.
The latter contain neutral salts which are changed into alka-
line carbonates in the blood.

In many cases of debility, and even of Secrofula, small
doses of Mercury may act efficiently as tonics, by stimulating
the function of the liver, which in such instances is generally

deranged.

Orp. V. DIAPHORETICS.

These are medicines which tend to promote the secretion
and exhalation from the surface of the skin. Of the matters
which are given off from the surface of the body there are
three kinds. Water in the state of insensible vapour, and
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volatile matters,* are continually exhaling from the skin at
all points, and pass unnoticed into the atmosphere around.
The liquid sweat, which in the ordinary state of the body is
only given off in sufficient amount to prevent the skin from
becoming over-dry, is secreted by the sudoriferous glands,
whose ducts terminate in large numbers on the surface at
every part.t There isin the third place an oily material,
formed for a similar purpose by the sebaceous glands, which
are widely distributed, but fewer in number than the last.
Diaphoretics seem to increase only the first two kinds, viz.
the aeriform transpiration, and the liquid sweat; and they
act upon these in a varying proportion. In the considera-
tion of this order we have not only to bear in mind the dis-
tinction between these two kinds of diaphoresis, but to note
further the important relations existing between the action
of these medicines and the state of the atmosphere, the condi-
tion of the body, and amount of other secretions.

In all relaxed conditions of the general system, the amount
of the perspiration is apt to be increased. This is especially
evident in the weakness which follows a paroxysm of simple
fever. The force of the heart is weakened, the tone of the
capillaries impaired,—and by these conditions absorption is
favoured, and the amount of fluid in the blood increased.
At the same time the muscular system is relaxed, and the
sudoriferous ducts being thrown open by the diminished
contraction of the involuntary fibre that surrounds them, the
excretion of the sweat is favoured, and the watery parts of
the blood are poured out through the skin. This general
relaxation precedes and follows the act of vomiting, as in-

# Among these is Carbonate of Ammonin. The volatile ealt was discovered
in the sweat by Tachenius in the seventeenth century.

+ The density of this liquid is very various. It contains free Lactic acid,
also Acetie and Butyric acids, salts of these with Ammonia and the fixed Al-
kalies, and Chloride of Sodium. M. Favre has found Urea in it, but not Car-
bonate of Ammonia. (Arehives Gen. de Med., July, 1853.)
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duced by a dose of Tartar Emetic or Ipecacuanha. Thus
these medicines act indirectly as Diaphoretics, when given
in emetic doses.

True Diaphoretics.—The following groups of medicines may
be briefly noticed as tending to act as Eliminatives on the
glands ofthe skin, Five divisions may be made:—1. Salines
and diluents, under certain conditions; 2. Volatile substances
which are soluble in air, as Ammonia, volatile oils, and Al-
cohol; 8. Certain acrid matters, as Guaiacum; 4. Certain
Narcoties, as Opium and Camphor; 5. Antimony, Mercury,
and Sulphur.

These Diaphoretics are all more or less uncertain in their
action, as we have seen to be the case with Expectorants.
There are two causes of this uncertainty. In the first place,
the secretion of sweat, like that of the lungs, cannot be con-
sidered as a common emunctory. There are hardly any solid
matters in it which are not also coutained in the urine, and
commonly excreted by the kidneys. It is ouly in special
cases, or when there is a fanlt in the normal formation of
urine, that the skin is called upon to eliminate materials from
the blood.

In the second place, there are certain atmospheric and
other conditions which promote the secretion of sweat, and
certain others of an opposite nature which tend to retard it,
and to divert into another chanpel the aqueous materials
which should pass into it. With regard to the state of the
atmosphere, warmth favours diaphoresis, cold repels it.
Warm dry air, especially when in motion, promotes the aeri-
form transpiration, by favouring evaporation. Moist air,
which hinders evaporation, promotes liquid sweating. Very
active exercise, with the surface warmly clad, produces liquid
perspiration. Moderate exercise, with a cool surface, favours
diuresis. The recumbent posture, and sleep, promote dia-
phoresis; the erect posture, and walkefulness, diuresis. Thus
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when it is required to produce sweating, the patient is or-
dered to lie in bed, to be covered warmly, and to compose
himself to sleep. Anything which keeps the surface of the
gkin unnaturally warm, as a hot-air or hot-vapour bath,—or
thick-flannel clothing, which is a non-conductor of heat, tends
powerfully to cause diaphoresis. So does friction, which
stimulates and dilates the external capillaries.

So far the conditions of sweating and of diuresis are nearly
opposite. But this is not the case with the medicines which
are used to cause them.

Diluents, and salines soluble in water, form the first group
of true Diaphoretics. Water promotes alike the function of
the skin and of the kidneys; and it is only by a regulation
of the circumstances mentioned above that it can be diverted
from the latter towards the former. Diluent drinks are in-
dispensable adjuncts to a Diaphoretic regimen. Salines also
tend naturally to pass off in the urine, when in small doses;
but when in large amount, by the bowels. A saline, being
soluble in water, cannot pass out except into a fluid seeretion;
so that a saline Diaphoretic should be given in a moderate
dose, and to secure its action the skin should be kept covered
and warm, and the patient in the recumbent posture. The
medicine will then pass off into the liguid sweat, as it other-
wise would have passed into theurine. The alkaline Acelates,
Citrates, and Tartrates, are especially applicable as diaphore-
tics in cases where there is likely to be an irritating state of
the perspiration, as in Rheumatic fever, Gout, and some skin
diseases. For, asthey are converted into alkalies in the blood,
and may thus pass into the cutaneous secretion, they would
be able to counteract any excess of acid contained in it.

Volatile Diaphoretics may increase the cutaneous transpi-
ration, and pass off by the skin, without the production of
sensible liquid sweating. For being soluble in air, and ca-
pable of being carried away by it, they therefore tend espe-
cially to the two aeriform secretions, 7. e. those of the lungs
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and of the cutancous surface. ( Vide pp. 334, 341.) Ammo-
nia and its various salts are very useful as Diaphoretics.
Volatile oils are less energetie, for they often pass off’ with
such ease as not sensibly to increase the secretion of the skin.

Some acrid matters, as Guaiacum, Mezereon, and Senega,
appear to act specifically on the function of the skin. So also
do certain Narcotics, among which Opium is conspicuous as
the most certain Diaphoretic that we possess, though its other
operations prevent it from being applicable in all cases.

Antimony, Mercury, and Sulphur are medicines which ap-
pear to a greater or less degree to increase all the secretions
in the body. When given in the insoluble form, they are re-
duced by the system to a soluble state. W hen Tartar Emetic
is given in small doses, its only apparent action is slightly to
increase the perspiration. It is probable that it then passes
out through the glands of the skin. When given in emetic
doses, it may produce sweating indirectly, as mentioned above.
Todine, which also increases secretion generally, acts some-
times as a Diaphoretie.

Many volatile oils have been detected by their odour in the
perspiration, as those of Garlic, Onion, Asafeetida,* Musk,
and Copaiba. Mercury, Sulphur, and Todine, have been de-
tected chemically in it. It has happened, when a course of
Mercury has followed the administration of Sulphur, that
parts of the skin have turned black, from the formation of
Sulphuret of Mercury. So it is proved of many of these
Diaphoretics, and thus rendered highly probable of the rest,
that they are true Eliminatives, being themselves excreted
by the glands which they excite to action.

When copious diaphoresis has been excited, care should be
talen that it be allowed to subside gradually, or the conse-
quences may be hurtful, Tt may be remarked that cleanliness
of the surface, by which the sudoriferous duets are kept open

# Trousseau and Pidoux. Traité de Thérapeutique, pp. 12, 13.
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and healthy, is highly important to the proper function of the
skin.

Diaphoretics are useful in various disorders. In what is
called @ eold, when the function of the skin has been suddenly
interfered with, and the vaporous transpiration is all thrown
upon the lungs, producing irritation or inflammation of the
respiratory mucous surface, Diaphoretics are generally re-
quired. In Fevers, and some other disorders, as Gout and
Rheumatism, which are apt to improve or to pass off with an
increase of perspiration, and in which it often seems likely
that some morbid materials may be eliminated by thischannel,
the same medicines are constantly necessary. This natural
determination of exanthematous and other disorders is perhaps
not sufficiently regarded by modern physicians. The chief
treatment of fevers among practitionersof a century since con-
sisted in copious and frequent sweating. Their successors, in
recornmending light clothing and cool apartments,® and thus
discouraging the function of the skin, have gone to the oppo-
site extreme. There can be no doubt that the old plan met
with a very fair amount of success, especially when we take
into account the concurrent practice of blood-letting and other
acknowledged errors of treatment. And I believe that in
these disorders we may often do great good by stimulating
the secretion of the skin with warm clothing and eflicient
doses of saline or antimonial diaphoretics. We may thus
produce an artificial crisis, and hasten the termination of a
dangerous disorder.

‘When another secretion is unduly copious, an increase in
the sweat may cause it to diminish. Thus in some cases of
diarrheea, and still more in diabetes, Diaphoretics are appro-
priate. In contrary conditions, as when the formation of urine
is unnaturally small, on account of granular degeneration of
the kidney, it is again important to stimulate the secretion of

# This was first advised by Sydenhar, but it was very long before the prac-
tice was really adopted.
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the skin, that it may, if possible, be able to replace the other.
(Vide p. 837.)

Orp. VI. DIURETICS.

These are medicines which tend to increase the secretion
of urine.

By means of the kidneys a large amount of aqueous ma-
terial is every day separated from the blood, and excreted.
This water is in the first instance absorbed by the surface of
the stomach and intestine. The causes which demand its
excretion are twofold. In the first place, it is necessary that
the blood should be kept down to its normal standard as re-
gards water, and that the surplus fluid which is daily added
to it should be removed. Secondly, this water is required in
the urine as a vehicle, to hold in solution there certain solu-
ble matters which are continually forming in the blood, or
being received into it, but which have to be excreted from it
by means of the kidneys. These matters comprehend a va-
riety of salts,—and a number of nitrogenous substances, of
which the best-known are urea and uriec acid. These last are
formed in the blood by the gradual decomposition or change
of the animal tissues through which it flows. When retained
in the circulation, on account of a failure of the function of
the kidneys, they act as poisons.

The kidneys are the chief emunctories of walter ; and mineral
substances which are soluble in water tend for this reason to
pass out into the urine. Many of these, as the salts of Iron,
Silver, Lead, and Copper,* are Astringents, and tend to dimi-
nish rather than to increase the amount of urine. But the
urine is so necessary and so constant a secretion, that it is
very difficult to diminish it in quantity. Saline medicines act
as Diuretics under certain conditions. So also do acids and

* According to Flandin and Danger, this metal passes into the urine with
the greatest difficulty. (Comptes Rendus, July, 1845.)
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alkalies, and many vegetable substances, which will be pre-
sently spoken of.

The soluble substances which thus pass off in the urine, and
act as Diuretics, are many in number, but they are all uncer-
tain in action, for several reasons. The amount of the urine
depends very much on the quantity of water taken into the
stomach, or absorbed from the atmosphere through the skin,
so that when there is not a sufficient quantity of water in the
system, it is impossible for more urine to be formed. This
necessary absorption of water depends again upon the pressure
of the circulation; when this is too great it cannot go on,
and the urine is diminished. A large increase in any other of
the secretions, as that of the bowels,—but particularly of the
skin, as in warm dry weather,—hinders diuresis. The secre-
tionof the urine is favoured by those conditions which repress
the perspiration; as by coldness of the surface, light clothing,
a cold and damp condition of the atmosphere, and the erect
posture. In the fourth place, the urine is diminished by
causes which impede the circulation, as by congestion of the
kidney or liver,—or of the whole venous system, on account
of obstruction in the heart,—conditions which produce dropsy.

Those medicines act as indirect Diuretics, which, by favour-
ing the removal of one of these hindering causes, tend to allow
the secretion of urine to go on as in health. The powerful
action of the heart in fevers and inflammations causes such a
pressure on the vessels as to retard absorption, and thus hin-
ders diuresis. A hard bounding pulse and hot skin favour
sweating more than diuresis, though they often diminish both
of these secretions. Both are assisted by a relaxed state of
the circulation, which favours the absorption of flnids. Thus
venesection, purging, Antimony, or anything that diminishes
a febrile reaction, will help diuresis in such cases. In cases
of congestion on account of cardiac disease, Digitalis, which,
by powerfully weakening the force of the heart, both dimi-
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nishes congestion and favours absorption, is a most efficient
promoter of the natural function of the kidneys.* When the
portal circulation is the seat of the obstruction, a mercarial,
such as blue-pill, which especially acts on the liver, will be
a most desirable adjunct to the other remedies employed.
Tobacco and Lobelia, like Digitalis, promote diuresis by dimi-
nishing the force of the heart.

True Diuretics—Though all true Diuretics pass into the
urine, the converse of this, 7. e. that all matters which pass
into the urine are Diuretic, is not always true. Thus the
astringent mineral salts pass frequently out of the system in
the urine, but seldom affect its amount in either way. And
for the reasons already enumerated, it is often impossible, even
by the most powerful medicines of this order, to increase the
urine beyond a certain amount.

Diuretics may be somewhatloosely arranged in four groups:
—1. Water, and soluble mineral substances, 7. e. acids, alka-
lies, and salines under certain conditions; 2. Acrid matters
of various kinds; 3. Aleoholic and ethereal liquids; 4. The
minerals which increase all secretions.

Diluents promote the secretions of the skin and kidneys.
A certain quantity of water must be given with every diuretic
dose, and the larger the quantity the greater will be the effect
produced. In the case of a Diaphoretic, this is all that is
required. But as Diuretics are generally given, as in dropsies,
for the purpose of eliminating fluid out of the system, this
object would be clearly defeated by the introduction of a large
quantity of water into the system. This therefore should be
avoided. The free acids, both mineral and vegetable, with
the exception of Sulphurie acid (vide p. 318,) pass into the

* Dr. Christison found that a strong infusion of Digitalis applied to the
abdomen externally in o case of Ascites, produced such an elimination of fluid
from the kidneys, that the dropsy was cured. In addition to its action on the
heart, Digitalis is probably a true Diuretic,
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urine, and act as Diuretics. So also do the mineral alkalies.
As these medicines have important agencies in the blood, and
tend further, by altering the reaction of the urine, to produce
in it deposits of different kinds (vide p. 186,) they cannot
always be safely employed for this purpose. Salines are more
appropriate. They should not be given in large doses, for
they will then act upon the bowels. The dose should be small,
and moderately diluted with water. To prevent it from acting
upon the skin, the conditions which favour diaphoresis should
be, if possible, avoided. The subject of the action of saline
medicines, and the effect of dilution upon this action, has been
already considered. (p. 80.)

‘When an alkali as well as an eliminative is required by the
nature of the case, such a medicine as Acetate of Potash is
often preferable to a free alkali. It hasbeen found very use-
ful in Skin diseases by Dr. Easton, and in Rheumatism by
Dr. Golding Bird. In both cases, as a diaphoretic, it may
correct an acid state of the perspiration, being excreted as an
alkali; in Rheumatism, acting as a diuretic, it may counteract
acidity of the urine.

The acrid Diuretics are perhaps the most powerful medi-
cines in the order. One of them, Cantharides, is an animal
product.®* Some contain or consist of volatile oils: as Ju-
niper, Turpentine, Cajuput, Copaiba, Horseradish. These
volatile oils may act upon the skin instead of the kidneys,
under the conditions which are mentioned above as favouring
diaphoresis. Others of this group contain peculiar vegetable
principles; as Broom, Chimaphila, Taraxacum, Colchicum,
Digitalis, and Squill.

Aleohol, Ether, and Nitric ether, act powerfully both on

* Itsacrid principle, Cantharidine, becomes soluble hy means of alkali in the
intestine, and so enters the blood. This compound with an alkali, nccording
to Mialhe, has no irritant properties. But in the renal apparatus it meets
with an acid which again decompozes it, and liberates the irritant Cantha-
ridine, which thus is enabled to act as a powerful stimulant diuretic.
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the kidneys and on the skin. Wine, which further contains
certain volatile oils, and sometimes a vegetable acid, acts on
the kidneys when drunk in any quantity. The diuretic effect
of these liquids is, as in the case of salines, greater when the
surface is cold, and less when it is warm and covered.

Mercury, Antimony, and Iodine, which increase, more or
less, all the animal secretions, act, among others, upon the se-
cretion of urine. JTodine particularly is said to be diuretic.
In casesof Lead-poisoning, the Todide of Potassium is thought
to have a special action. It seems to carry off into the urine
the lead that is retained in the system, by forming a soluble
double salt with the insoluble Chloride of Lead. Mercury
and Antimony are most efficacious as indirect agents; the
former by stimulating the function of the liver when impaired,
the other by diminishing the pressure on the vessels in febrile
cases,

A large number of Diuretics are themselves secreted by
the kidneys, and have been proved Lo pass out into the urine,
A great many bave been detected in the urine by different
chemists, especially by M. Wihler. The Carbonate, Nitrate,
and Chlorate of Potash, and the Iodide of Potassium, have
been found there. So also have the mineral acids—the ve-
getableacids—Magnesia—Mercury,* in combination—and Io-
dine, in the form of Hydriodic acid. Among vegetables, the
principles of Chimaphila and Uva Ursi—the oils of Turpen-
tine and Juniper, somewhat altered in nature—the oil and
resin of Copaiba—and the acrid principle of Cubebs, all pass
into it.} An animal product, Urea, a constituent of the na-

* Tt has been asserted by Dr. Murray that it is impossible for Mercury to
pass off in the urine, on account of the Phosphoric acid contained in that
gecretion, which would precipitate the metal. But Phosphorie acid is also
contained in the blood : and Mercury has been discovered in the urine.

1 The passage of the resins and balsams into the urine was noticed by
Boerhaave. He stated also that Cassia fistula in a small dose turns it green ;
in a greater quantity, brown; and in a still greater, black. (ap. cil. p. 239.)
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tural urine, which may be artificially produced, is an admi-
rable diuretic. Other substances, which are not diuretic, but
astringent, have been found in the urine; as Alum, Lead and
the Morpkia and Meconic acid of Opium.

When a powerful diuretic is given in too large a dose, it
may cause a degree of action sufficient to produce congestion
of the kidney, and so defeat the object for which it was in-
tended. For congestion of a gland is invariably followed by a
diminution or stoppage of its secretion. So a large dose of
Turpentine or Cantharides may cause a dangerous attack of
strangury, or even a total suppression of the urine for a time.
( Vide, p. 331.)

It can hardly be said that Diuretics are of very extensive
application in the treatment of disease, or that they are medi-
cines which can ever be much relied upon. For not only are
the remedies themselves uncertain in action, but it happens
also that the disorders in which they are most required are of
a peculiarly obstinate nature.

There are two chief actions for which Diuretics may be
required. They may be used: (1.) To eliminate solid mate-
rials from the blood; (2.) to promote absorption, by diminish-
ing the amount of fluid in the blood. It is easier to employ
the first than to exert the second of these operations.

When there is habitually a deposit in the urine, of lithates,
or phosphates, or other solid matters, the simplest mode of
obtaining a solution of this deposit, and thus preventing dan-
gerous consequences, is to increase the amount of the fluid
part of the secretion. Water is the best medicine for this
purpose, and all Diuretics that are given with such an object
should be freely diluted with water. In Gout and Rheuma-
tism, remedies of this order may be of service by promoting
the excretion from the blood of the urie or lactic acid formed
there. They may also be used as Eliminatives in fevers and

other disorders. In the strangury which may sometimes fol-
24
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low the application of a blister to the skin, copious draughts
of water are often prescribed with advantage, for they serve
to wash out of the blood the acrid matter which has been ab-

sorbed from the surface.

It is for the second purpose, in cases of dropsy, produced
by congestion of the liver, kidneys, or general circulation,
that Diuretics are most urgently required, but are least effi-
cacions. - This congestion and pressure on the veins dimi-
nishes the amount of the secretion of urine, and by so doing
increases itself, and aggravates the effusion and disorder.
The same cause most effectually hinders the action of a
Diuretic. If only we could largely increase the secretion of
urine, the pressure on the venous system would be dimi-
nished, and absorption of the effused fluids might take place.
Dr. Christison has recommended the use of diureties in
Bright's disease. But in most cases of dropsy caused by
renal congestion, the attempt to act on the kidney is so hope-
less that it is better to resort to Diaphoretics. In obstrue-
tion on account of heart-disease, or congestion of the liver,
we may sometimes gain our point by combining other Diu-
retics with Digitialis or Blue-pill, remedies which tend to re-
move the causes by which the diuretic action is hindered.
(Vide p. 357.) Even then we can often produce a much more
copious and effectual drain of fluid from the blood by an
action on the bowels, as by a dose of Jalap or Elaterium.
When a Diuretic is required to eliminate fluid from the sys-
tem, the dose should not be much diluted with water; this
should only be done when we desire to eliminate solids from
the blood. It is often advisable to combine together a num-
ber of different Diuretics in the same preseription, so that
by their joint but various agencies the causes which hinder
their action may be overcome. The operation of Diaphore-
tics is opposed to that of Diuretics, but it is not always so
with purgative medicines. The urine is often increased by the
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blood. Here it may act on the blood, being Hwematic. Or
it may employ the blood merely as a means of transit, and
direct itself towards nerve or muscular fibre, being Neurotic
or Astringent. But we have seen that none of these medi-
cines, with the only exception of Restorative Hewematies, can
remain long in the system. They must pass out, and the
mode of passage is through the glands. Here is a third op-
portunity of operation. The medicine may act now as an
Eliminative, increasing the seeretion of the gland; or, more
rarely, as a glandular Astringent, because tending to dimi-
nish it.

As a general rule, though not in all cases, the most impor-
tant action of a medicine is that which it first evidences, the
subsequent operations being secondary, and of less moment.
Thus Mercury is, in the first place, a Catalytic Haematic; in
the second place, an Eliminative. Creosote is firstly a general
Sedative, secondly an Astringent. Antimony probably be-
longs to three out of the four classes, and its second operation
is perhaps the most important. It is a Catalytic, a special
Sedative, and also an Eliminative.

COD-LIVER OIL.
Class I. Div. I. Ord. I. ALIMENTA.

This oil has been proved by the experience of many physi-
cians to be a medicine of great utility in most cases in which
there is a morbid deficiency of fat in the system. It appears
that the oil from the livers of fishes was used as a remedy
among the Hindoos and Burmese in very ancient times. Cod
oil was recommended in England by Dr. Percival, as useful
in the treatment of chronic rheumatism, in 1771. But to
Dr. J. H. Bennett belongs the high honour of having clearly
pointed out its remarkable efficacy in tubercular diseases, in
his ¢ Treatise on Olewm Jecoris Aselli,’ published in 1841, It
13 thought to exert a specific action in the cure of pulmonary
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Phthisis, and it certainly appears to be the only medicine that
possesses any marked or peculiar power over the progress of
this disorder. When administered in favourable cases it seems
not only to have the power of fattening the patient, but to
be able also to combat and cure the disease itself, arresting
or retarding the tubercular deposit. Sometimes it is unable
to do this; but in all cases of consumption a trial should at
least be given to it. It is of most service when the disease is
only incipient, and, if given in the first stage, may often pre-
vent its further progress; but it may even cure patients in
whom the deposit has passed the stage of softening, as appears
from the reports of the Brompton Hospital. Dr. Wood, of
America, infers from the statistics of disease in that country,
as observed by him during several years, that the extensive
use of this oil in consumptive cases has been rewarded by the
recovery of at least one in every eight, and he anticipates a
still more successful result from the continuance of its use.

It is also of use in Serofula, in chronic Rheumatism, and
in cases of emaciation generally. It may prove nutritive in
Diabetes mellitus, because it is not likely to be converted into
sugar in the system, whereas in that disorder all kinds of food,
excepting fats and oils, are liable to this change. Cod-liver
oil is assimilated to the tissues, and there seems to be some-
thing in it which not only renders it more easy to assimilate
than other oils, but which further endows it with a special
influence over tuberculous diseases. It does not appear that
any other oils are equally effective. Though Dr. Duncan and
Mr. Nunn have recommended Almond-oil instead of Cod-
liver oil, yet the general experience of others is decidedly
against such a substitution.

It has not yet been clearly ascertained to which of the con-
stituents of this oil its valuable properties are owing. Being
itself an animal product, it is for that reason more easy of
assimilation than a vegetable oil. Many have attributed its
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virtues to Todine, of which, according to De Jongh, it con-
tains 37 parts in 100,000,
t. Dr. Theophilus Thompson has tried both Olive and Almond
oils in eonsumptive cases, but has not found that any material
benefit is derived from their use. He has tried Cocoa-nut oil,
with somewhat better results.* He considers that Cod-oil
produces its best effects in cases where Iodine would be inad-
missible. Neither does he think its virtue to be due to the
biliary matters which it contains, for a mixture of ox-gall
with Almond-oil does not supply its place. Cod-oil contains
21 parts in 100,000 of Phosphorus. Dr. Thompson supposes
that its efficacy may be partly owing to this. He has made
trial of Phosphuretted Almond-oil, containing one grain of
Phosphorus to the pint. He suggests that this Phosphorus
may be of use in diverting some of the Oxygen from the tis-
sues. Thisis to adopt Liebig’s theory of the excess of Oxygen
in Phthisis; an idea which is not very consistent with the ex-
periments of Dr. Hutchinson on his Spirometer, from which
it appears that the quantity of air inhaled at each breath by
a consumplive patient is considerably less than in health, on
account of a diminished capacity of the lungs. DBut when a
continual fever has set in, an oxidation and waste of the tissues
must certainly take place. (Lancet, October, 1851. See also
Dr. Thompson’s Clinical Lectures on Pulm. Consumption,
1854, lecture v.; and Lettsomian Lectures, 1855, lecture iil.)
The phosphorus in Cod-liver oil would soon be oxidized,
and it would seem to be too small in amount to be of service
in this way. If anything were thus needed as a pabulum for
Oxygen, we might suppose it to be the oil itself that was thus
burnt. It is probably in this way that all oils are of a cer-
tain use in Phthisis. The introduction of oil by the skin, as

# Dr. Garrod finds that Cocoa-nut oleine is apt to produce disturbance of
the digestive functions, a result which seldom ensues from the use of Cod-
liver oil.
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in the seeretions. When diluted it is easily absorbed, and
meeting in the stomach with an acid secretion, it passes into
the circulation without being first' nentralized. If in small
quantity, it is neutralized by the slight excess of alkali in the
blood; if in larger amount, it may exceed this alkali, and dis-
place and set free other acids in the blood, combining with
their bases on account of its strong affinities. In all cases it
increases the quantity of free acid in the system, and tends
to render the secretions, as the urine, more acid than they
were before. ( Pide Dr. Bence Jones’ Animal Chemistry, p. 49.)

By this chemical action Sulphuric Acid is rendered useful
in alkalinity of the blood, which may occur in fevers; or of
the urine, as in Phosphaturia. It thus acts as a Restorative
Hwematie. But it is not right that there should be more than
a certain quantity of this acid in the system. So that when
introduced in large quantity it must be excreted. It doesnot
appear that it is itself excreted in the urine, though it may
cause an excess of other acids in that secretion. On this
point Dr. Bence Jones has made some careful experiments,
(Anim. Chem. p. 75.) He finds that Sulphurie Aecid does not
pass off in the urine, either free or in combination, except
when given in great quantity. Now it is found that Sulphuric
Acid is of great use as an Astringent in diarrheea. Placing
these two facts in juxtaposition, it would seem that the acid,
which is doubtless absorbed in the first place, must afterwards
be eliminated from the system by the surface of the bowels.
This is perhaps because the secretion of this mucous mem-
brane is the one which is least likely to be deranged by the
presence of the acid.

The free acid is an Astringent, and has the power of coa-
gulating albumen, and causing the contraction of museular
fibre. (P. 313.) Though probably neutralized and combined
while in the blood, it is free before absorption, and after ex-
cretion. DBefore absorption it is an Astringent to the surface
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of the stomach; after and during excretion, to the surface of
the bowels. It is useful chemically in alkaline Pyrosis. Its
astringent property explains its utility in acid dyspepsia,
which appears at first sight incomprehensible. Lactic acid,
or some similar acid, is poured out in excess by the glands of
the stomach. Sulphuric acid topically constringes the mus-
cular fibre of the ducts of these glands, and in this way di-
minishes their secretion.

The acid, if in excess in the blood, may tend to brace the
system by causing a general contraction of the fibres of the
voluntary muscles. But it is chiefly on account of its anti-
dyspeptic agency, and its astringent action on the secretions,
that the title of Tonic has been so often applied to it.

Next to that of the bowels, the acid appears to act most on
the secretion of the skin. Probably there also eliminated in
a free state, it is thus able to diminish excessive diaphoresis.

It is applicable in case of Hemorrhage, when this takes
place from a mucous membrane, for it probably passes off in
small quantities from all the mucous surfaces. It is very use-
ful in diarrheea. (Vide p. 353.) Being a special Astringent
to the intestinal mucous surface, it may be useful in malig-
nant cholera, especially if given in the early stage of that dis-
order. Dr. Fuller and others have spoken highly of its effi-
cacy in the last epidemic. It was discovered by Mr. Hera-
path, of Bristol, to be the active ingredient of a secret medicine
recommended by the Austrian government as a specific for
this disorder. It was therefore extensively used at the first
outbreak of Cholera in 1854, but was afterwards somewhat
too impatiently rejected for remedies of far inferior efficacy.
If it were proved to have failed at the height of the epidemic,
when the disease was the most virulent, it only shared the
fate of all other medicines. It should be given without hesi-
tation in large and very frequent doses, considerably diluted
with water.
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excreted from the blood. The secretion of alkalies is mainly
performed by the kidneys, and by their agency we may render
the urine neutral or alkaline, and thus counteract a tendency
to lithic deposits. ( Vide Solvents.) For this purpose Potash
is preferable to free Soda, for the lithate of Soda is compara-
tively an insoluble salt.

The salts of Potash with vegetable acids change into carbo-
nates while in the blood, and will render the urine alkaline.*
M. Wihler, who has demonstrated this fact, finds that it does
not occur with the super-salts. Even the neutral salts escape
the oxidation when they are given in such large doses as to
act on the bowels.

Potash is thus a Restorative Hematic, and where, from any
reason, alkaline matter is needed in the system, it directly
supplies the want. But it has also other actions which render
it Catalytie, and which are evidenced in disorders in which
there is no such deficiency of Alkali. By dissolving Fibrine,
it tends to prevent its deposition from the blood.t It thus
interferes with the inflammatory process, and acts as a general
Antiphlogistic. It is possibly by a similar action that it seems
able to counteract the deposit of crude tubercle, and exerts

* It may be worth while to note here that this disecovery of Wihler though
it was new to us, was in a manner known to our ancestors a century and a
half ago. Any one who will stady the old English medical classics, will find
in them the germsof many modern ideas, supposed to benovel. * Dr. Piteairn
has demonstrated that the acid substances of vegetables taken into the sto-
mach, are by the action of this part, and the lungs and heart, when they coma
into the blood-vessels, turned to alcalions.” —Mead on Poisons, 1702,

+ Tt also causes the destruction of the albumino-fibrinous elements of the
blood and tissues, go that, by their degeneration, the amount of organic mate-
rials in the wrine is increased, and their sulphur at the same time becomes
oxidized into SBulphurie acid, which is found by Dr. Parkes to pass out in the
urine in combination with the Potash. (Brit. and For. Med. Chir. Review, Janu-
ary, 1853.) The same experimenter finds that there is more Sulphuric acid
in the urine of Rheunmatic fever than in that of health; from which it is in-
ferred that Potash may be of use by assisting in the elimination of this acid,
and thus help to determine the disorder, (B. F. Hev. Jan. 1854.)
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a special agency in the prevention and cure of strumous dis-
orders. It is very useful in the early stage of Phthisis, and
in all stages of Serofula. In Syphilis, when occurring in scro-
fulous subjects, Potash has sometimes been used with greater
advantage than Mercury.

Potash and salts have been used in Scurvy, by Dr. Garrod,
on the supposition that there is in this disorder a particular
deficiency of Potash in the system. DBut the facts brought
forward in the article on Autiscorbutics would seem to be op-
posed to such an idea. When given in moderate doses, and
not retained in the system, Potash and its salts pass out into
the urine, and act as diuretics.

QUININE.
Class I. Div. I. Ord. IV. Tox1ca.

Though the utility of this important remedy is often of a
sufficiently direct and obvious character, its precise mode of
action is enveloped in no small degree of doubt and obscurity.
This subject has been discussed at sume length in the article
on Tonies.

It appears from the character and results of its medicinal
influence, that it is exerted primarily in the blood, and not
on the nerves.* It is included in the Restorative group of
Heematics, and the general results of its action differ widely
from those of a Catalytic Iliematic. It produces no marked
effect upon the system in health. Its operation consists in
the cure of general debility, however produced, and in the pre-
vention of periodic disorders in the blood. Debility depends
on a want in the blood, and not on any active morbid pro-

* M. Piorry considers that Quina cures Ague by reducing the size of the
Spleen; but there is no proof that the latter is the Cause of Ague, or that
Quina has any immediate influence in reducing it.
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cess; and there are circumstances which render it likely that
Ague may be curable by the supply of a similar want.

Quinine is also serviceable in Gout, Scrofula, Dyspepsia,
and other disorders; in all of which other medicines, which
stimulate the secretion of the bile, are more or less applicable.
Torpidity of the liver is likewise a usual accompaniment of
the various forms of debility, and occurs in intermittent, re-
mittent, typhoid, and yellow fevers; in each of which this
medicine has been recommended, and used with advantage.
In fact it may be said, that in all diseases in which Quinine
is used there is a failure in the secretion of bile; and in all
diseases in which there is a failure in the secretion of bile,
Quinine is serviceable.

There appears then to be some connexion between these
two things. Certain of the constituents of the bile are formed
by the liver out of the blood, for the purpose, apparently, of
being again absorbed at some part of the surface of the intes-
tinal canal. One of these, Taurine, has been shown to be to
a certain extent analogous to Quinine. And it seems to me
to be not improbable that this alkaloid may be of service in
these disorders by supplying the place in the blood of this
biliary matter, which for some reason may be needful in the
animal economy,—or that it may actually become changed
into the latter while in the system. Were this proved, its
restorative action would be effectually cleared up.

Quinine may be given with more or less advantage in all
fevers, whether intermittent or not, care being taken to admi-
nister it at a time when the pulse is soft, and the skin and
tongue moist. The Peruvian bark was named by Geoffroi,
“the antidote of fevers.”

The Disulphate of Quinine (or Quina) is the preparation of
the alkaloid which is most commonly used.

Arsenic is used in Ague and intermittent disorders, and acts
on the Catalytic principle, but is not serviceable in the other
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cases in which Quinine is used. It is not a Tonie, nor does it
seem to have any relation to the function of the liver. I have
thought it advisable to restrict the term Antiperiodic to the
Catalytics which are used in Ague. (Vide p.178.) Quinine
and Arsenic may both be employed in all disorders which put
on an intermittent or periodic type. The chief of these is
Ague or Intermittent Fever. Itis perhaps easier to arrest
the disorder by Quinine than by Arsenic; for Quinine may
be given in large doses, which cannot be done with Arsenic.
But the administration of the latter may be continued during
the paroxysm, when the great febrile reaction forbids the use
of the other. The dose of Quinine is apt to disagree with an
irritable stomach, and to increase the fever. Itis generally
laid down that this remedy should not be administered when
there is a quick, hard pulse, or heat and dryness of the skin.
Some however have lately ventured to prescribe it to patients
in high fever. It appears that there is a particular class of
patients which in such eases will bear the administration of
Quinine with impunity: while others are unfavourably affected
by the smallest dose.

Dr. Pfeufer, of Heidelberg, recommends to administer it in
Ague in a single large dose, some time before the paroxysm.
Quina is given in Typhoid fever by some practitioners. It is
then also preseribed in very large doses, which are to be con-
tinually repeated. It has been used in malignant Cholera,
apparently with advantage.

It is perhaps at all times advisable to arrange so that the
medicine shall, if possible, be taken after meals, for it is less
likely to irritate a full stomach. And when it is thought
proper to give it Lo a patient in fever, a small dose of Tartar
Emetic or Ipecacunanha should be conjoined with it—not, of
course, sufficient to produce vomiting, but so that an inerease
of the febrile excitement may be prevented.

Quinine is in all cases better tolerated by the stomach when
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when these are attended with Aneemia. When this last con-
dition is wanting, it seldom proves efficacious.

Iron, when given in moderate doses, remains in the sys-
tem and enters into the composition of the blood. It is then
a Restorative Hematic.

Some of the Salts of Iron are also Astringent. Thus the
Sulphate and Sesquichloride may, by their topical action on
the stomach, be of service in cases of atonic Dyspepsia.

Some theories that have been promulgated as to the re-
lative power of the Salts of Iron have already been combated
by me, as founded in error. It has been supposed that the
Protosalts only are possessed of marked remedial efficacy;
also, that the action of a chalybeate on the blood is in an
inverse ratio to its astringent power. DBut the proved utility
of the Sesquichloride is by itself an answer to both of these
hypotheses,

In Anzemia produced by special causes, as by serofulous or
nervous disorder, we may often do most good by striking at
the root of the evil,—employing a Catalytic medicine which
shall be able to do this. In simple Ansemia Iron is of more
use than any other medicine. It should be combined with
exercise, air, light, and good living. In other disorders a
combination of drugs is frequently of use. In chronic Ague,
and in many cases of debility, Iron and Bark may be given
together. Iron and Aloetic purges may be preseribed in Chlo-
rosis and Amenorrheea. A mild purgative should be ocea-
sionally given in all cases in which Iron is used. The Am-
monio-citrate of iron,—the compound Iron mixture, which
contains the Carbonate,—and the Tincture of the Sesquichlo-
ride,—are perhaps the best of the officinal Chalybeate pre-
parations. The first of these is the mildest, and the last the
most irritant of the three.



ANTIMONY. 387

ANTIMONY.

Class I. Div. IL Ord. I, A¥TIiPHLOGISTICA,

Class II. Div. IIL Ord, II. SepaxTia SrECIFICA.
Class IV. Ord. II. ExrecroRanTIA.

Class IV. Ord. V. DiaPRORETICA.

The best Antimonial for general purposes, and the most
characteristic in its mode of operation, is Tartar Emetic. In
this medicine are exhibited three distinet varieties of action.
The first of the terms which are applied to it above implies
that it has a Catalytic action in the blood. As a Special Se-
dative, it is able to cause nausea and vomiting. And it acts
upon the glands as an Eliminative; being a Diaphoretic and
an Expectorant.

Tartar Emetic is one of those metallic salts which do not
coagulate albumen. It, therefore, is easily absorbed, circu:
lates readily with the blood, andis quickly excreted in the urine,

I have found it convenient to restrict the term Antiphlo-
gistic to those medicines which counteract the inflammatory
process by an action in the blood. In this sense it is appli-
cable to Antimony; although this medicine is still better abla
to subdue inflammation by its powerful neurotic action.

The operation in the blood is naturally slower than the
action on nerve, and is therefore less marked, and less imme-
diately applicable. Antimony deteriorates and impoverishes
the blood in very much the same way as Mercury,® and, if
given in small and carefully-regulated doses, is simply a mild
Antiphlogistic and Eliminative. It tends to increase all secre-
tions, but particularly the exhalation from the skin and lungs,
independently of the production of nausea (p. 390,) a symptom

* [tdiminishes the amount of the plastic elements of the blood (Richardson, )
But its decomposing action is not so marked as that of Mercury. The blood
action of Antimony is farther of a peculiar character. Even when taken inter-
nally, it tends to produce a pustular eruption of the skin, g5 has been found
by Lepelletier.
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which is not brought on by a small dose. It is probable that
a diaphoretic dose of Tartar Emetic is actnally eliminated
from the skin and mucous membranes. Antimony is appro-
priate as a Diaphoretic in high fevers, and in cases where
Opium could hardly be used. But Opium is preferable in
cases where there is gastric irritation, and a weak compressible
pulse.

The action by virtue of which Antimony has gained its
high reputation as a medicine is of a different kind.* By an
influence on the part of the nervous system, apparently the
Vagus nerve, it produces first the state called nausea, and
afterwards vomiting. The most important symptom in this
nausea, and in the state of system which suceeeds the vomit-
ing, and continues for some time after it, is a depression of
the action of the heart. At the same time the muscular sys-
tem is relaxed, and the breathing is rendered slower.

This nausea is not produced to any extent by a mere irri-
tant Emetic, such as Sulphate of Zine, which acts externally,
and takes effect immediately. The Antimonial cannot act so
quickly; part of it must first be absorbed, so that it may reach
the nerve. We know that it does not act by outward irrita-
tion, from the fact that if the solution be injected into the
veins at any part of the body, it will equally produce nausea
and vomiting. Antimony has no direct action upon the brain;
it affects only a part of the nervous system. In the nausea
we recognise a sedative action upon the nerves of the heart;
and in the slow breathing, a similar action upon the nerves of
the lungs. But it may be objected that the production of

* Mialhe (op. cit., p. 30) attempts to explain the therapeutic action of
Antimony on the supposition that it hinders the healthy process of oxygena-
tion in the blood. But there is no proof that it does so, or reason to believe it
likely. The same explanation is given by this writer of the operation of
Arsenic, Phosphorus, Hydrocyanic acid, and Narcotics. To most persons
the symptoms produced by these agents must appear so widely distinet as
searcely to be explainable on the game common ground.



ANTIMONY. 389

vomiting is not a sedative action, for we know that the same
symptom may be caused by a mere external stimulant. And
yet there are several reasons which have induced me to con-
clude that this also is a sedative action. It would be incon-
sistent to suppose that Auntimony could be a Sedative in pro-
ducing nausea, and a Stimulant in causing vomiting. We
have already noticed that a Sedative medicine may affect ner-
vous force in either of two ways; it may derange it, or it may
depress it. (p. 205.) That influence which causes the con-
traction of the stomach to commence at the pylorus, and to
result in the expulsion of its contents upwards along the wso-
phagus, is obviously explained by an action of derangement,
for it is an exact reversal of the natural state of things. (p.
107.)" But the effects of derangement are often very similar to
those of excitation. Thus, convulsions of the muscular sys-
tem are caused by Hydrocyanie acid, a Sedative—and by
Strychnia, a Stimulant; and vomiting is producible by Tartar
Emetic, a Sedative,—or by an external irritant of the mucous
membrane,

It is by the production of nausea that Antimony becomes
go valuable an agent in the control of high fevers and acute
inflammations. The force of the heart being diminished, the
fever is allayed; and the active congestion of the vascular
system, whether local or general, which was produced by the
inflammation, and maintained by the violent action of the
heart, is effectually subdued. At the same time absorption is
favoured by the removal of the pressure from the capillary
circulation.

For its power therefore as a Special Sedative, by which it
produces nausea, Antimony is used in sthenie inflammations
generally, especially in those that are rapid, and in which we
desire a sudden and powerful action. In such cases it is pre-
ferable to Mercury,—which is a simple Antiphlogistic, acting
in the blood, and having no operation on nerve. It is thus
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indispensable in Croup. It is very eflicacious in sthenic Pneu-
monia. Laennec speaks highly of its use in acute Bronchitis.
In Fevers, Dr. Graves recommends that it should be combined
with Opium. In inflammation of the lungs it is particularly
applicable, for it exerts a sedative influence over the nerves of
those organs.

If a small dose be constantly repeated, and gradually in-
creased to a large one, the system will at length be induced
to tolerate the medicine, and it will net produce vomiting.
Laennec recommended that it should be given in this way in
inflammations. Ie considered the production of vomiting
unadvisable; for by that act the system is temporarily excited,
and a large quantity of the medicine rejected, which should
have been absorbed in the blood to work out its action there.
The soundness of his views on this point has been generally
admitted by those who have sueceeded him.

Given simply as an Emetie, this medicine has been used in
the early stage of acute local inflammations, as Ophthalmia
and Gonorrheea. It may cut these short at their outset, by
hindering the tendency of the local irritation to excite the
force of the heart. When we wish simply to evacuate the
stomach, as in a case of poisoning, an irritant emetic, as
Mustard or Sulphate of Zine, which acts at once without pro-
dueing nausea, should be preferred: for three reasons. Its
operation is more rapid. The distressing condition of nausea
would be an aggravation of the existing mischief. And the
production of nausea, by taking off the pressure from the vas-
cular system, favours absorption, which is the very thing that
we wish tosavoid. The object of an antimonial Emetic is not
so much to empty the stomach as to make a powerful impres-
sion on the system.

The influence of Antimony on the glandular organs is indi-
rectly but powerfully intensified by its nauseant action. In
small doses it is a simple Expectorant; in nauseant doses, it
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assists expectoration by relaxing the bronchial tubes, and di-
minishing the number of the respirations. In a small dose
it is Diaphoretic; but in large doses it may cause copious
sweating, by favouring the absorption of fluid into the blood,
and dilating the capillaries and pores of the sudorific glands.
In inflammatory habits a small addition of Tartar Emetic
forms a powerful adjunct to a purgative dose; for by it the
absorption of the other medicine is assisted, and at the same
time an over-tonicity of the muscular fibre of the intestine
may be diminished. But in relaxed conditions of the system,
where the intestine is apt to be over-dilated, and Catharsis is
favoured by Tonic medicines, Tartar Emetic would hinder it.

Ipecacuanha, a vegetable substance, resembles Antimony in
all its operations, excepting its blood-action. It is less potent
as a Neurotic; less efficacious as a Diaphoretic; but excels it
as an Expectorant,.

MERCURY.

Class I. Div, II. Ord. I. ANTIPALOGISTICA.
Clazs I, Div. IT. Ord. IT, ANTISYPHILITICA,

Class IV. Ord. III. CatoarTICA.
Class IV. Ord. 1V, CHoLAGOGA.

There are three principal forms in which this medicine may
be exhibited. DBlue-pill contains the metal itself in a finely-
divided state, as well as a small quantity of the oxide. Ca-
lomel is an insoluble Chloride of Mercury. Irom the great
similarity that exists between the action of these two, it seems
likely that they are reduced by the gastric or intestinal fluids
to the same condition. Both must be rendered soluble (p. 99)
before they can be absorbed.

Bichloride of Mercury is soluble in water, and probably
absorbed without material change. It differs from the other
two as a medicine, partly, but not entirely, on account of its
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gold beneath the skin of an animal, and on rubbing in the ointment over
it, no stain was perceived. After dosing dogs with large doses of calomel
and mercurial cintment, I have myself carefully analyzed the portal
blood for mercury in the insoluble form, and by the aid of that most de-
licate of all tests for mercury, the galvanie combination of Smithson, but
could find not the least trace of it. The other experiments put on re-
cord by Professor (Esterlen have in my hands invariably led to a nega-
tive result. Without depending so much on these negative experiments,
for such a dependence is always hazardous, I think it may be most posi-
tively affirmed, from what we know of the function of absorption, that
no substance whatever can pass through a living (and entire) animal
membrane, without being in a state of solution and eapable of mixing
with the fluids on the other side.

How, then, is this state of solution obtained in the three forms of mer-
cury in use as medicines? The problem, in the case of two at least, isa
difficult one; but I may perhaps be able to throw some light upon it.
Metallic mercury is not eapable of solution in any of the animal fluids,
To whatever part or surface of the body we present it, it cannot be dis-
solved ; it cannot, therefore, undergo absorption, It isinert. Butitis
capable of undergoing change, and after that change it may affect the
animal system. It was long ago shown by Boerhaave, that mercury,
when agitated for some time in a flask in contact with air, became coated
with a blackish erust. This is on account of an oxidation which the
gurface of the metal has undergone, The crust consists partly of prot-
oxide of mereury. Moreover, mercury, like water and other liquids,
though to a less extent proportioned to its great density and high boiling
point, gives off some vapour at the ordinary temperature of the atmo-
sphere. Dr. Wright has shown that this vapour undergoes partial oxi-
dation in the air. It is by the agency of this oxide that artisans exposed
to the vapour of mercury become liable to various diseases. Now, me-
tallic mereury taken into the stomach produces generally no effect what-
ever, (except what is due to its weight, &e.,) because in most cases there
is no oxygen or air in the intestinal canal, and the metal as drunk is
quite pure. But sometimes salivation and other mercurial symptoms
may result. This is either because the metal had been at the first slightly
blackened with oxide, or because there happens to exist in the intestine
sufficient atmospheric air to operate the necessary change.

In the formation of blue-pill, intended for internal exhibition, metallie
mercury is triturated with eonfection of roses and powdered liquorice
root, in the proportion of one-third of the whole weight, until its glo-
bules are mixed in, and reduced to so small a size that they cannot be
distinguished with the naked eye. To make mercurial ointment, equal
parts of mereury and lard are mixed in the same manner, the extine-
tion of the metal being commonly promoted by the admixture of some
old or rancid ointment. During these processes, on account of the ex-
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treme subdivision of the particles of mereury, an infinitely larger surface
is exposed to the action of oxygen, and an appreciable quantity of oxide
is formed.

Dr. Nevins finds that mereurial ointment contains on the average one
grain of protoxide of mercury in 100 grains; blue-pill, three-quarters of
a grain in 100 grains. The organic matter would seem to assist the oxi”
dation, for hydrargyrum eum ereti, a preparation analogous to blue-pill,
but somewhat milder in action, contains only half a grain in 100 grains.
The protoxide of mercury is, doubtless, the active part in each of these
preparations.  Unlike metallic mercury, it is soluble in many of the
animal fluids. The acids of the gastric juice, and the lactic and butyrie
acids of the secretion of the skin, are capable of dissolving it. So also
are the secretions of bile, saliva, and mucus, though to a less extent.
When the ointment is rubbed into the skin, a much larger quantity of
metallic mercury is exposed to the action of the air, and converted into
oxide; =o that it would be quite wrong to consider the portion of mercu-
ry which we discover in the metallic state in the ointment to be wholly
inoperative. :

Calomel, or Chloride of mereury, is quite as insoluble in water as the
metal itsell. But in some manner it is dissolved in the secretions of the
stomach or intestines, for when taken into the stomach it passes into the
gystem, and produces the characteristic effects of mercury. It was
pointed out by Hunter thatitisslightly scluble in the saliva, and can be
tasted distinetly when it has been chewed in the month for some time.
It seems also to be soluble in the mucous secretions, for its vapour ob-
tains entrance through the pulmonary membrane.

In what manner is it thus dissolved? Mialhe, a distinguished French
chemist, to whom is owing the acknowledgment, that by his researches
he has thrown a clearer light on many an obscure point in therapeutics,
considers that calomel is dissolved simply and solely by means of alka-
line chlorides contained in the animal secretions, especially the gastrie
juice. By these a small proportion of the insoluble protochloride is con-
verted into soluble bichloride of mercury. Mialbe considers that not
only ealomel, but all mercurial preparations, give rise to the production
of bichloride of mercury during the proeess of digestion, and that all
their therapeutic and toxic effects are owing to this salt. We find that
when calomel is long boiled in pure water, a small proportion of bichle-
ride (Hg Cl,) is formed, a subchloride (Hg, Cl) being probably produced
at the same time. This transformation takes place more readily with a
solution of an alkaline chloride, but reqguires long digestion and a high
temperature, and even then the amount of soluble Hg Cl_ produced is hut
amall. The affinity of the chloride of sodium, or chloride of ammonium,
for the bichloride of mereury, is thought to be the chief caunse of its for-
mation. In a number of experiments made out of the body, Mialhe
found that if ten grains of finely-powdered calomel be digested for twen-
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ty-four hours in three ounces of distilled water, in which are dissolved
ten grains of chloride of sodium and chloride of ammoenium, at the end
of that time about one-fifth of a grain of bichloride will be dissolved. On
such facts he builds his statement, that corrosive sublimate is the one
only mercurial which acts on the system. For he finds that the protox-
ide, binoxide, and all protosalts and persalts of mercury, undergo the
same trunsformation, the protoxides and protosalts yielding about as
much bichloride as the calomel, but the peroxide and the soluble persalts
very much more.

But it seems to me that there is very great doubtas to the correctness
of this theory. The soluble chlorides in the gastric juice would scarcely
be sufficient for the purpose proposed. This is also the opinion of (Ettin-
ger. The stomach-secretion contains only -5 in 100 of solid matters, and
scarcely one-tenth of that consists of alkaline chlorides. As the action
on the calomel diminishes in a rapid ratio with the dilution of the salt,
the amount of the latter present seems too small to be able to effect any
such change as that supposed. Moreover, the time naturally allowed
for digestion in the stomach liquid, and the heat of the body at which
the digestion is carried on, are both much less than what was allowed in
the experiments of Minlhe.

Being, therefore, still in much doubt and uncertainty as to this matter
of the solution of calomel, I have lately made some experiments with the
hope of throwing some light on the subject. These, as far as they
have yet gone, for I mean to continue and extend them—Ilead me to sup-
pose that the bile exerts a far greater solvent action on calome] than any
other reagent that the drug would be likely to meet with in the stomach
or intestine.

The plan upon which these experiments are conducted is gimply to
digest five grains of fine and pure calomel, at a temperature of 100°, for
twenty-four hours, frequently shaking, in one ounce of water holding in
solution five per cent. of the material of whose solvent powers trial is to
be made. The aecid of the stomach, lactie aeid, is tried in this manner.
Bile is experimented with. So are solutions of the chlorides of so-
dium and ammonium; and glucose, produced during digestion in the
intestinal canal,—a material which some French Chemists have affirmed
to be possessed of the power of holding in solution in water certain very
insoluble substances. OF all of these, bile, as obtained fresh from the
carcase of the ox, is the only liquid that dissclves even an appreciable
amount of calomel under the circumstances stated. Such is the general
result of the experiments which I have made, a detailed account of which
had better be postponed until I have completed that further investigation
of the subjeet which I propose. I cannot at present pronounce any de-
cided opinion as to the exact chemical condition to which the calomel is
reduced by the action of the bile. This seeretion contains, frequently, an
excess of soda. It might seem probable that this would decompose the
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to excess, various constitutional diszorders of a very serious kind. As
agents which impoverish the blood drive it to the tissues for its replenish-
ment, and thus give work for the absorbents, so mercury wastes the
frame, causes the body to become thin and feeble, the face pallid, and
diminishes the nervous energy. It may also excite the febrile or typhoid
condition called *mercurial erethism,” or a disease of the skin of a =qua-
mous or eczematous character, as the “hydrargyria,” deseribed by Alley
in 1804, To remedy these disorders, which are produced by retention
of mercury in the blood, we should employ eliminatives, especially saline
purges. During the action of mercury, the system is, as it were, dis-
armed, and thus more exposed to the action of various irritating causes,
as cold, which produce a low kind of inflammation, especially of the
mucous surfaces. The patient must for this reason be kept warm and
quiet during its operation.

Theorem 3.— Mercury is ultimately excreled. I passes oul by some
glands more than by others, increasing secretion, both healthy and morbid.—
Small as may be the amount of the metal absorbed, it is an active poison
while in the blood. It cannot remain there—the system strives to reject
it; it is accordingly excreted, still in a soluble form, by means of various
glands, A necessary condition of its excretion is, that it should be
dissolved by the fluid which passes through the glandular apparatus.
Mercury, as it exists in the blood, appears to be soluble to some extent
in most of the natural secretions. While passing into them, it increases
their amount, according to the general rule of eliminative medicines. It
is eathartic; it has been detected in the faecal evacuation after rubbing
in mercurial ointment. It is cholagogue, and has been discovered in
the bile of dogs to which it had been administered, by Buchheim. It is
diuretie, and has been found in the urine, in spite of the notion of Mur-
ray that the phosphorie acid in that secretion is incompatible with it.
It increases the secretion of the skin; and on administering a course of
sulphur after one of mercury, black sulphuret of mereury has formed on
the surface of the body. It inereases the saliva, but does not do this
until a considerable amount has become collected in the blood. When
the skin cannot ecarry off the poison in sufficient quantity—when the
solvent power of the urine is exhausted—when the bowel is prevented by
opium from eliminating the mercury, then, as a last resource, the sali-
vary glands step in, and in the saliva the metal finds an exit. This symp-
tom, therefore, on the terrible development of which that may result from
the over-administration of mercary I will not now enlarge—this symptom
i3 a sign that the constitution is saturated with the remedy, and any great
increase in the degree of salivation should warn us to discontinue it.
For it is to be observed that the salivation is not intended to cure the
system of the previous disease, but simply to cure the system of the
mercury. The metal has been found in the saliva by Lehmann.

‘When given in small amount, the mercury acts most on the secretions of
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Mercury does both of these things by impoverishing the
blood. Thus all of them favour absorption, and counteract
effusion; but, from its nature, the action of Mercury is slower
than that of the others, and for the same reason more lasting.
To produce this action on the blood, the Mercurial should be
continued until some effect on the mouth is perceived, but not
s0 as to cause copious salivation. This symptom is a sign
that the blood is sufficiently saturated with the medicine.
This point will be sooner reached if the Mercury be conjoined
with Opium,* so as to prevent it from passing out directly by
the bowels. Any ill result is less likely to occur if the patient
be kept warm and quiet while under the influence of the me-
dicine. On account of the durable and effectual nature of
its action, Mercury is of great use in preventing the process
of effusion, and in causing the absorption of effused products.
It is thus emplo;}ed with advantage in Pleurisy, and in other
membranous inflammations. Next to these, it is most useful
in inflammations of the liver and brain. Itisinferior to An-
timony in fevers and rapid inflammations, because slower in
operation, and without any direct action on the nervous sys-
tem. Antimony arrests inflammation by reducing the pulse;
Mercury reduces the pulse by arresting inflammation.

In eases of primary Syphilis, Mercury is by far the best
medicine with which we are acquainted. It isgenerally used
in all cases except where there is deep-rooted scrofula, or
marked debility, or a sloughing and irregular condition of
the primary sore. (Dr. Pereira.) 1t should always be given
in Iritis. In Periostitis, and secondary eruptions, Iodide of
Potassium is generally preferable.

In dividing under three chief heads the cases of syphilis which may
occur in a constitution not previously under the influence of the poison,

— ————

# DBut the combination of Mercury with Opium should not be persevered in
to too great an extent. DBy preventingthe passage of the metal by the bowels,
it causes it to determine to the salivary glands. By this excessive and dange-
rous salivation, exfoliation of the jaw, etc., may be produced.

26
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I am only expressing a view of the subject which I believe to be common
at the present day.

A fresh sore results from venereal infection. During four to five days
the inoculated poison must work in the tissues about the surface of this
sore, before it can be sufficiently elaborated to affect the general system
through the blood. If, during this time, the sore sloughs, then the poison
is destroyed and sloughed away before it is ripe. If we produce this
effect by caustics, being sure that we are in time, the same oceurs. Then
we need not, I think, administer mercury.

In a second class of eases the sore ulcerates. Its edges are rough and
jagged. It has not sloughed away; but the poison, having ripened, has
passed along the absorbents to the glands in the groin. These swell
and suppurate, and with the pus the poison is discharged: it does not
further affect the system. In such a case, we need not, I think, admi-
nister mercury.

In the third ease, the inflaimmation on the surface of the sore is of the
adhesive kind. The edges are raised, the surface is somewhat cupped.
The whole has a horny feel. There is little irritation; no sloughing. It
is the chanere of Hunter and Carmichael, more or less marked. We will
suppose that the period of ripening has passed. The poison now infects
the blood; it does not stop at the glands or inflatne them. It passes
straight into the system at large, and a rash declares that the constitution
is affected. When a chanere of this kind is destroyed by nitrie acid, or
some other caustie, then all may go well; but when it has had time to
mature, then, I think, we should administer mercury. We must intro-
duce the only medicine of which we are thoroughly convinced that it
possesses the power of efficiently striving with the enemy who by subtle
means has now effected an entrance within our stronghold.

The blood-operation of Mercury, by which it is enabled to
counteract morbid processes, is involved in considerable ob-
seurity. The same must be said of all Catalytic medicines.
Dr. Billing (Principles of Medicine, p. 73) is of opinion that
Mercury acts by contracting the capillary vessels. I have
already stated my reasons for dissenting from this notion
(p. 198.) The same author denies the specific action of Mer-
cury in Syphilis. Butif we only admit that there is no other
medicine that will cure primary Syphilis so well as Mercury,
we cannot then surely deny that its action in that disorder is
of a special nature. Ie considers it to be neither stimulant
nor sedative.—but tonie, (Op. eit. p. 101.) No one of these
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terms appears to me to be strictly applicable, but perhaps the
last is the best of the three.

A perfect host of theories have at various times been brought forward
as to the special action of mercury in syphilis, and its influence over
other disorders. When first proposed by Paracelsus and the chemic
school, it was considered that mercury acted by supplying a component
part to the human body. The disciples of this man were told that the
body itself consisted of salt, sulphur, and mercury; that any of these
three, when in relative excess, was capable of eausing disease. Mercury,
being volatile, produced tremors, mortifications, madness, and delirium,
Sulphur caused fevers and phlegmons. Salt generated stone, gravel,
gout, and colic. A deficiency in mercury being the cause of syphilis,
was one reason why the remedy was given to counteraet it.

The first exposition of the mechanical theory of the action of mercury,
commonly attributed to Boerhaave, and which held its ground for so long
a time after him, is to be found, as far as I know, in the treatise, *“ De
Mercurio,” of Joh. Dettinger, in 1658. Ie ascribed the effects of mer-
cury to the penetrative power possessed by its globules. *Occurrunt in
argento vivo vis penetrativa, separativa, et mundificativa, tam in metallis
quam in animalibus, unde isti non solum corpora maxime dura penetrat,
sed etiam per os exhibitum nonnunquam edrmies xar avacsfyres carnem
penetrisse, perque exterioris corporis meatus rursus excipisse,” (p. 8.)
The notion of Boerhaave was of a more subtle kind, * If mercury,” he
gaid, “is mixed with other liquids, and a motion impressed on both of
them from the same cause, the mercury will be carried much more
swiftly, and will keep its motion longer than the other liquids, where-
fore its particles impinging on the less moved particles of the fluids, will
penetrate, divide, and comminute them by a certain force arising from
the excess of its velocity, and will impress a greater motion upon them.”
He supposed that in this manner the lymph collecting in the smaller
vessels was broken up and dispersed. Drs. Piteairn, Perry, and Mead,
in England, adopted a similar notion, supposing that the particles of
matter which constituted disease were broken by the weight and friction
of the heavy globules of mercury. The determination of mercury to-
wards the salivary glands was also mechanically explained. The impe-
tus given to the weighty metal by the action of the heart was so great
that it was carried along the carotids upwards in the direction of those
glands rather than to other parts of the body. Another mechanical no-
tion which came nearer to the truth was, that mercury in transuding
outwards through the pores of the skin, eliminated the venereal poison
by pushing it before it. Vincent Brest conceived that this metal entan-
gled and absorbed the syphilitic virus in much the same manner as a
sponge does water.

At a later period, when the mechanieal school had deelined, and the
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theories of Sydenham and the humoralists came into vogue, it was sup.
posed by many that the poison was cast out of the system by means of
the salivary secretion. This mistake coupled with the overlooking of
other means of elimination, led to the most fatal errors in practice.
A symptom at all times inconvenient, and which should act as a warn-
ing of the complete saturation of the system with mercury, was pushed
to an extent which became dangerous, or even destructive.

The theory of the cure of syphilis propounded by John Hunter, and
maintained by many since his time, is, that two plﬁSDIIB cannot work
in the system at the same time; so that when the poison of mercury
has its way, the poison of syphilis must yield. Now, this theory is
obviously most unreasonable. Without pausing to argue that two
morbid poisons may really co-exist in the system—a fact which iz now
admitted by all pathologists—we may simply ask, whether mercury, an
active agent from without, is a poison in the same sense as syphilis?
If s0, then arsenic and opium are so also. But cannot a man who is
under the influence of mereury be poisoned by arsenic or by opinm?
Most nssuredly he ean. Then two poisons can exist in the system at the
same time,

Many writers at the present day speak of mercury as a specific, and
geem to consider that it meutralizes syphilis much in the same way as
an ncid does an alkali, Indeed, this very comparison has been applied
to the case. But it eannot be appropriate except in an extremely meta-
phorical sense. As an expression of anything in the shape of a fact—
as we know nothing of the nature of the poison of syphilis—it must be
worthless. With an acid and an alkali the neutralization is mutual;
but if mercury neutralizes syphilis, it is certain that syphilis does not
neutralize mercury., The metal is a poison while it remains in the sys-
tem, and must leave it before health can be re-established. The parallel
therefore fails, In a strict sense, it is probable that no morbid poison
can be neutralized, It may be destroyed, or got rid of by evacuation.

It is clear that Mercury has the power of destroying or
counteracting the lethal influence of certain blood-poisons,
especially that of Syphilis. W e have also seen that this metal
in some manner destroys a part of the solids of the blood, and
eliminates them from the system in an altered or decomposed
form. Now Syphilis itself also decomposes and deteriorates
the blood. It seems to me that the only way in which we can
give a consistent explanation which shall dovetail and recon-
cile these various phenomena, is to suppose that the metallic
agent, when given in Syphilis, first of all exerts its destructive
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energy upon the infected particles of the blood, which may
be supposed to be already prone to decomposition. Like the
caustic which destroys the tissue that has been bitten by a
rabid dog, and prevents the fermentation of the virus which
would else resultin Hydrophobia and death,—but in a far less
obvious manner,—the Mercury may assail the syphilitie poi-
son, and the parts of the blood upon which it has exerted its
action, and by destroying them and it together, and sweeping
them away in company with itself by the glandular outlets
of the body, may prevent any further working of this mor-
bific element on the system. (Vide p. 219.)

2. Mercury, being unnatural to the blood, passes at length
out of the system through the glands, and acts as an Elimina-
tive. Like Antimony,it tends to increase all the secretions in
the body. Butwhereas Antimony actsespecially on the secre-
tions of the skin and pulmonary membrane, Mercury tends
particularly to excite the functions of the liver and bowels,
being Cathartic and Cholagogue. When its action has pro-
ceeded to such a point that the system is thoroughly infected
with it, it acts as a Sialagogue. Of its true eliminalive ac-
tion we have better proof than has yet been obtained in the
case of Antimony; for Mercury has been found to pass into
the alvine excretions, and into the saliva, by M. Lehmann;
and discovered in the bile of dogs to which it had been ad-
ministered, by M. Buchheim.

For the purpose of acting upon the liver and bowels, Mer-
curials are frequently used in disordered digestion and cases
of hepatic derangement. In Intermittent disorders, Debility,
Gout, Rheumatism, and Serofula, small doses of Mercury are
often of service. I have endeavoured to show (p. 177) that
in these cases they may prove indirectly tonie, by restoring to
the system some of the wanting elements of bile, which are
normally secreted by the liver for the purpose of being re-
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absorbed into the system. Insuchcases we must byno means
combine it with opium. This combination may be suitable in
some peculiar cases of local inflammation; but it often hinders
the proper action of Mercury instead of promoting it, and
checks the elimination which is attended with such advantage.

In incipient and chronic cases of Scrofula, consumption,
and mesenteric disease, it is possible that Mercurials may act
yet in another way. They no doubt stimulate the formation
of the Pancreatic secretion, which is similar in nature to the
saliva. By doing so they may assist the absorption of the
fatty matters of the food in the case of thin and emaciated
subjects, in whom it is probable that the function of this gland
is frequently impaired. ( Vide p. 377.)

Mercury assists the operation of all other medicines which
act upon the seeretions. In cases of hepatic dropsy it helps
the action of Diuretics, and tends to remove the cause of the
congestion, by stimulating the function of the liver.

Some have, without sufficient reason, assumed Calomel to
be a Sedative when given in large doses. To act in this way,
very large doses have been recommended and given in fever
and malignant cholera. Calomel is naturally an insoluble
substance ; and in these cases the function of absorption is at
the very lowest ebb ; so that it is probable that the large doses
are often left unabsorbed, and pass out of the bowels very
much as they entered, producing scarcely any more effect
than so much chalk mixture.

Were we to believe all that has been said about this drug, we should
weleome in it a cure for all the ills that afflict humanity, the veritable
panacea of the old dreamers. Unfortunately we cannot do this. But
it is an agent of wondrous properties, a remedy of vast and varied
power; perhaps, altogether, the most useful in our Pharmacopeeia. It
is the very prince of that class of remedies, unfortunately too few, that
are éapable of entering the system, of grappling with a disease in the
blood, and of coming off victorious in the struggle.

Putting aside for the moment its use in the phlegmasiz and in chronie
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1f the use of Iodine be continued for some time, it has the
effect of impoverishing the blood. It sometimes produces a
vesicular eruption on the skin, and causes a considerable de-
gree of irritation of the mucous membrane of the nose and
eyes,—with some fever.

The preparations of Todine exert in the blood some special
actions of a Catalytic kind, by virtue of which they are ena-
bled to counteract the morbid actions of secondary Syphilis
and of Scrofula. Todine is not, like Mercury, a general Anti-
phlogistic ; but it is a stimulator of the function of absorption,
as are all the medicines that tend to impoverish the blood.
Such medicines, when their action is pushed to an extreme,
may, by destroying the albumen and fibrine of the blood,*
cause it to repair for its renovation, by means of the absorbent
system, to the very tissues themselves. This action, in causing
absorption, can be no explanation of the blood-operations for
which Todine is employed ; for these are peculiar to it alone;
whereas the other property is shared by other remedies. But
this absorbefacient action has doubtless been much exagge-
rated. Dy its action in neutralizing poisons in the blood it
is able to disperse any tumours that have a scrofulous or
syphilitic origin, But it has been used to cause the disappear-
ance of growths that have no such origin,—and with very in-
different or negative success. Mr. Fergusson states that he
hasnever inone single instance seen an organized adventitions
growth removed by its means. (Manual of Practical Surgery,
p.169.) I doubt myself whether Iodine could possibly cause
the absorption of any swelling unconnected with these ca-
chexies, or of any gland or part in a healthy state, without
at the same time bringing the patient to death’s door by the
impoverishment of the blood which it must produce.

Todine is an Antisyphilitic. But this term is not appli-

* v Jodine is one of the most energetic of the class of Fluidifiants,” — Mialke.
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cable to it in exactly the same sense as to Mercury. Tts use
is confined to the later symptoms,—to Periostitis; and the late
eruptions, as Rupia. Sometimes it even fails in these. This
is generally when the primary disorder has not been met by
Mercury. Some preparation of Mercury should then be ad-
ministered for awhile; and the Iodide of Potassium may be
given afterwards. Thus the disorder which is controlled by
the latter medicine is so modified as to be something quite
distinct from the primary Syphilis. The great discovery of
the use of the compounds of Iodine in secondary Syphilis
was made by Dr. Williams, and announced by him in a paper
read before the College of Physicians in 1834,

The same medicine is an Antiscrofulic. It is applicable
in all the forms of Scrofula, and in Goitre. Possibly it acts
differently in such cases; but it is certain that there is often,
in cases of confirmed Syphilis, a eachexy similar to that pro-
duced by Scrofala. In either disorder, when this cachexy is
confirmed, Mercury is most objectionable. On the contrary,
in primary Syphilis, and even in incipient Scrofula, Mercury
may be used.

As [odine is a cure for Goitre, some have aseribed this affection to
the use of water which does not contain Iodine. But I do not think
there is any ground for this idea. This unpleasant deformity is common
in some South districts of England, in the immediate neighbourhood of
the water of the ocean. Rain-water has been found by recent analyses
to contain Jodine, and there are but few springs and rivers which are
not partly supplied from this source. The Goitre and Cretinism of the
Alps is vulgarly aseribed to the drinking of snow wafer distilling from
the glaciers. Some find fault with its coldness. Some object to it that
it does not contain Iodine. This is to be doubted; but, if true, it would
probably be a matter of no importance. On the other hand, the old phy-
sicians, as Dr. Mead in 1702, alleged a superabundance of calcareous
salts in this water. A simple observation of such matters as pass before
the eyes of every tourist is sufficient to demonstrate that the snow waler
is noways in fault. In the upper and more airy part of the valley of the
Rhone, I observed that searce any of the inhabitants were afllicted with
Goitre or Cretinism; but they are the nearest to the great glacier from
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which the river takes its rise. Far away from this, at Martigny, at the
lower part of the same valley, these diseases abound; so do they in the
beantiful Val D'Aosta; but these situations are confined and low, and
penetrated by no direct current of air, on account of the mountains by
which they are saurrounded on all sides. The contrary being the case at
Chamouni, the inhabitants of that village are healthy; for though living
at the foot of Mont Blane, and deriving their water from the melting of
its glaciers, their situation is airy and salubrious,

Like all potent remedies, lodine requires to be carefully
used. It is sufficient to give it in small doses. If given in
large doses, and too long continued, it causes a deterioration
of the blood, followed by an emaciation of the whole frame.
So vigorously was this medicine used by the Swiss practi-
tioners after its first discovery, that serious consequences, as
the absorption of the mamme or the testes of healthy indi-
viduals, are said to have ensued in several cases. By these
mishaps their faith in its utility was much shaken, But M.
Magendie states that he has never known such a thing to
occur; and M. Lugol, the most devoted and enthusiastic of
all the advocates of Iodine, has observed that serofulous pa-
tients frequently become fatlened during its employment. In
fact, such results as those above stated can only take place
when the remedy is unwisely and most incautiously employed.

The therapeutic actions of Iodine have been ascribed by
Dr. Billing to a contraction of the capillary vessels; by Dr.
Pereira, to a liquefaction of the blood; by others, to a direct
stimulation of the absorbent system. It probably counteracts
morbid operations in some way that we do not understand.
It is one of those medicines which tend to increase secretion
in general. It appears to act most upon the urine, but is not
a powerful Eliminative. It has been chemically discovered
in the blood, urine, and sweat; as also in the saliva, tears,
and nasal mucus, which secretions are apt to be increased in
quantity during its action.
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The Tolide of Potassium should be cautiously administered
to excitable patients, as it sometimes acts as an irritant, When
the stomach is irritable, it should be given after meals, and
the dose considerably diluted with water.

A bronchogele, to be benefited by lodine, should consist of
a simple enlargement of the gland, not of very long standing,
nor painful to the touch. All scrofulous affections, whether
of the glands, joints, liver, or other parts, are more or less
benefited by the use of Iodine. Jodine has been used in
simple enlargement and induration of various organs, particu-'
larly the uterus. Dr. A.T. Thomson speaks highly of its effi-
cacy in ovarian dropsy. But, as I have just stated, it is my
opinion that in cases unconnected with Scrofula or Syphilis
we can place little or no reliance on this medicine.

It is probable that Chlorine, Bromine, and their compounds,
closely resemble the preparations of Jodine in their thera-
peutic operations,

COLCHICUM.

Class I. Div. I1. Ord. IV, ANTIARTHRITICA.
Class IL. Div. I11. Ord. I. SepanTia GENERALIA.
Class IV. Ord. 1II. CaTHARTICA.

The majority of medicines that affect the blood permanently
belong to the mineral kingdom, while most of those that
powerfully impress the nerves are derived from vegetables.
But to the rule that Heematic medicines are of mineral origin,
we have already found one important exception in the case of
Quinineand Tonics. Colchicum appears to be another instance
of the kind. The great and obvious use of this remedy is that
action in the blood which above is classed first, 7. e. its influ-
ence in the counteraction of gouty disorders. Wehavealready
considered at some length (p. 235) a number of Antiarthritic
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medicines that seem to actin a chemical manner. Colchicum
is not one of these. It is a General Sedative, and a Cathartic;
in large doses, an irritant poison. It seems also to increase the
amount of other secretions, particularly the urine and the bile.
But it is used beneficially in Gout; and it is assumed that in
the cure of this disorder it exerts an action in the blood, inas-
much as its remedial operation appears to be independent of
its nervous and glandular actions. This hematic action must
be of the Catalytic kind, and may probably consist in the ex-
ertion of a special influence over the erring assimilative pro-
cesses, which tends to resolve them into a right direction.

But it should be observed that at least three other expla-
nations of the action of this remedy have been proposed, each
of which is possessed of a degree of plausibility.

Some have ascribed its efficacy to the union of a cathartic
with a sedative effect, and have even substituted for it a com-
bination of Opium with a drastic purgative. Those who adopt
this view of its action aver that Colchicum acts best when it
purges freely. But though Purgatives are often of use in
gouty disorders, it is generally found that Colchicum operates
most favourably when given in too small a dose to produce
any purging.

Colchicum stimulates the function of the liver, which is
generally deranged in gouty disorders. Mercury, which also
promotes the secretion of bile, is in this way useful in Gout.
It seems that the formation of this secretion is in some man-
ner essential to the integrity of those blood-processes which
are disturbed in arthritic diseases. It might therefore be
supposed that Colchicum too acted as a Cholagogue. DBut it
is not clear that it increases the secretion of bile in any very
marked degree.

Thirdly, it is affirmed by some that this medicine is of use
in eliminating uric acid from the blood, this product being
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supposed to accumulate in the system before the paroxysm of
Gout. Tt is said that under the action of Colchicum the
natural amount of this substance in the urine is much in-
creased. This would be an important fact if it were certainly
proved. But it does notseem to beso; indeed it would seem
that the phenomenon referred to, in the cases where it was
observed, must have been a symptom of the disorder, rather
than of the treatment.*

Colchicum is more or less applicable in the gouty forms of
Rheumatism, in Lithiasis, and in acid dyspepsia, but it is
most efficient in the simple gouty paroxysm.

There are several objections to the indiscriminate use of
this remedy. Some have observed that though it cures for a
time the gouty attack, it causes the next assaunlt of the dis-
ease to recur more quickly than it would otherwise have done,
The dose also certainly requires to be considerably increased
on each successive occasion. Sometimes this medicine pro-
duces a great depression of the spirits. Dr, Todd believes
that Colchicum has often a tendency to change the common
acute form of Gout into an asthenic form which is less ame-
nable to treatment. So that, altogether, it is perhaps a good
rule to treat the patient without Colchicum as long as it can
be done with safety, adopting this medicine only as a last
resource, when other remedies have been tried and failed.

It ought rarely to be vsed in Rheumatism. In the asthenic

# This statement of the augmented excretion of Uric acid was made by
Chelius of Heidelberg. It was disputed by Dr. Graves of Dublin; and Dr.
Pereira not only denied it, but thought it likely that Colehicum would rather
diminish than increase this excretion. (Materia Mediea, 3rd edition, p. 1051.)
The original statement, though probably an error, has been repeated by many
as by Dr. Paris. (Pharmacologia, 9th edit. p. 242.) Dr. Maclagan states that,
Colchicam also inereases the elimination of Urea,—a statement that will per-
haps share the same fate as the preceding. Butonthis ground he recommends
it for use in Bright's disease. (Monthly Journal, Jan. 1852, p. 30.) It has
already been given in dropsy by Stirck: seeming to act as a purgative and
diuretic.
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ease. I have given my reasons for ranking Quina and To-
nics among Restorative medicines. The following are the
principal grounds for which Arsenic is included among Cata-
lytics. It is unnatural to the blood, and is at length excreted
from the system. It acts as a poison;* and is able to work
out in the blood a certain process of its own. Tt has no sud-
den action on the nervous system,like that which is possessed
by Neurotic medicines. And it is able to counteract a num-
ber of disorders, as Lepra and Impetigo, which are assumed
to depend upon morbid actions in the blood.

Avrsenic has been recommended in Syphilis, but it exerts no
marked power over that disorder. In Ague it possesses this
advantage over (Quina, that it may be administered with safety
during the paroxysm. The ordinary precautions in the ad-
ministration of the Arsenieal solution (Liquor Potasse Arse-
nitis)have been already enumerated, viz.: that the dose should
be small at first, and afterwards gradually increased ; that as
soon as it produces swelling of the face and eyelids, or irrita-
tion of the stomach, it should be discontinued, or the dose
reduced; and that it should generally be given on a full sto-
mach, as it is then less likely to irritate.

AMMONIA.

Class I. Div. I. Ord. IIE ALgaALIA.
Class II. Div. I. Ord. 1. StinmvraxTtia GENERALIA,

Class IV, Ord. II. ExrecToRANTIA.
Class IV. Ord. V. DiarPHORETICA.

This medicine may be taken as the type of simple General
Stimulants. It tends to excite the nervous forces generally.

# The statement has been made in various works, that Arsenic may be con-
gumed in considerable quantities with impunity by those habituated to it; and
that it is actually eaten by the peasantry in Lower Styria for the purpose of
improving their complexion. (Joknston's ¢ Chemistry of Common Life," ete.)
There is no proof that such a toleration is possible with any of the metallie
poisons. The only foundation for these astonishing statements would seem to
be that men and women dwelling in aguish districts may take Arsenicin small
doses with advantage.
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The remedies of this group are not very potent in their ac-
tion, Ammonia being perhaps as powerful as any of them.
Alcohol, an Inebriant Narcotic, produces at first a greater
stimulant effect, but its action is followed up by a depression
of the nervous forces, and an affection of the powers of the
mind. This influence over the intellectual functions is con-
fined to the Narcotic division of nerve-medicines, and is not
possessed by Ammonia.

Ammonia is capable of acting chemically as an alkali in
the system, and may be used in various cases in which alka-
lies are wont to be employed ; but it is inferior to Potash in
such disorders, because its affinities are far less powerful than
those of that alkali. It is also caustic and irritant when ap-
plied externally in any form.

Dr. B. Jones has stated that when given in large doses
Ammonia undergoes an oxidation in the system, by which
some Nitric acid is produced. But the statement has been
since called into question by Lehmann and Jafté, the latter of
whom has repeated Dr. Jones’ experiments, but arrived at a
contrary result. (Journ. fiir Prakt. Chem. June, 1853.)

According to Dr. B. W. Richardson, the existence of free
Ammonia in small quantity in healthy blood is the chief or only
cause of its alkaline reaction. To the escape of this volatile
alkali after blood is drawn, and the consequent liberation of
the fibrine which it held in solution, Dr, Richardson aseribes
the phenomenon of the spontaneous coagulation of blood.*

Administered internally in solution, Ammonia has a power
of quickening the action of the heart, and exciting the circu-

* Astley Cooper Prize Essoy, On the Coagulation of the Blood, 1858, An-
other way of plausibly accounting for this phenomenon had been previously
suggested by myself. Small quantities of Glucose exist in the blood. The
slight degree of fermentation or putrescence that would ensue after the blood
is drawn. might cause this Glucose to develop into Lactic acid. This would
then neutralize the alkali present, and set free the Fibrine.
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lation generally. It is therefore particularly useful in the
common case of Fainting, or threatened Syncope. This sti-
mulant power is possessed only by the free alkali and its car-
bonates. And as the secretion of the stomach is acid, Dr.
Pereira supposes that the free or carbonated Ammonia becomes
neutralized before absorption; that it is therefore unable to
act in the blood except as a salt, and can only operate as a
Stimulant while in contact with the coat of the stomach. Tts
influence must then be conducted by the nerves from the sur-
face of the stomach to the heart. But though the nerves are
the natural channels of various motor and sensory impressions,
it is to assume an unprecedented thing to suppose that a me-
dicinal action can be transmitted by their means to a distant
part. For this and for other reasons it seems to me to be
most likely that the solution of Ammonia is absorbed too fast
in the stomach to be neutralized by the gastric juice. Or
even if it were neutralized before absorption, it would probably
be again set free on entrance into the blood, in which there
is a slight excess of alkaline matter. Thus Ammonia would
exist in the blood in a free state, except in those morbid con-
ditions in which there is a general excess of acid in the system.
I suppose the same to be the case with Potash, when it is given
in any quantity. The great diffusibility of the free Ammonia
would be an additional reason for its rapid absorption. When
the gas is inhaled, as in the use of smelling-salts, and applied
thus to the nasal and pulmonary mucous membranes, it must
pass through to the blood in a free state, for these surfaces
do not secrete an acid. And yet its effects in this case are
the same as when it is taken into the stomach, which further
renders it probable that in the latter instance it is absorbed free.
When there is an excess of acid in the system, Ammonia
may be used as a Restorative, It diminishes the acid reaction
of the secretions by combining with the acid to form a salt.
27
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STRYCHNIA.
Class IL. Div. I, Ord. II. STIMULANTIA SPECIFICA.

Strychnia is the chief alkaloid and active principle of Nux
Vomica.* Thismedicine is comparatively simple in its action.
Tt has no claim to the title of Sedative, which is sometimes
applied to it. It does not affect the nerves generally. It has
no direct action on the brain, but stimulates chiefly the func-
tion of the spinal cord, and its system of nerves. Of these
nerves it affects the motor considerably more than the sensory
branches. Along with the spinal cord, it doubtless also acts
upon that part of the brain which is immediately associated
with the spinal system of nerves. But the function of reflex
motion, which is thought to reside in the spinal cord, is par-
ticularly stimulated.

Strychnia is thus an exciter of muscular contraction and of
motion; exalting sensation in a less degree. That it operates
by an action on nerve, and not on muscle directly, has been
proved by the experiments of Matteucei. It has also appa-
rently some action on a part of the ganglionic system of
nerves, by which it is enabled to promote the function of the
stomach, and becomes temporarily a tonic when given in re-
laxed conditions of that organ. DBut it does not excite the ac-
tion of the heart.

In cases of poisoning by Nux Vomica, the brain and the
heart are unaffected. Tetanic and general convulsions are
produced; and the immediate cause of death is a spasm of the
muscles of respiration.

Dr. Taylor has very clearly laid down the distinctions between the
kind of Tetanus which is produced by Strychnia, and that which is the
result of disease. The symptoms are sudden and violent, nearly all the

* According to Professor Taylor, Nux Vomica contains half a grain per cent,

of this alkaleid. According to Mr. Horsley (Chemist,iv. 2) as much as 1 per
cent.
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voluntary muscles are affected simultaneously. Opisthotonos occurs
early. The symptoms go on to death, or the man recovers completely.
They seldom last for more than two hours. Idiopathic Tetanus, on the
other hand, is gradual, commencing with spasm of the jaw; opistho-
tonos comes on later; the affection may last for days, or even weeks.—
( Guy's Hospital Reports, vol. ii. 1856.)

In treating of this subject, some confusion has arisen from the use of
the word infermnission. There is in neither ease a positive intermission,
or cessation of symptoms, thongh in both they may be paroxysmal.
The apparent intermission in poisoning-cases is caused simply by the
effects of one dose having gone off, and fresh symptoms being subse-
quently produced by another dose.

It has been supposed that the poisonous alkaloid may become de-
stroyed while in the blood (Taylor.) I do not think we have any suffi-
cient ground for assuming this. I think Mr. Horsley has shown that
the Strychnia may sometimes escape detection in cases of poisoning by
reason of its power of entering into a firm combination with Albumen,
from which it cannot even be separated by an acid menstroum. Strych-
nia is also rapidly eliminated in the secretion of urine, and as it thus
passes out of the system, its action goes off and disappears.

Strychnia causes a contraction of the muscles by stimu-
lating the motor centres, and originating in them an impulse
which is propagated along the motor nerves. So that when
these centres are diseased, or the continuity of their fibres de-
stroyed, it is unable to exert its power. It is used as a medi-
cine in cases of Paralysis. DBut when the lesion of the nervous
centre is of recent occurrence, or when it has been of so
gserious or extensive a nature as to admit of no repair in the
course of time, the remedy will be ineffectual. It is only suc-
cessful in cases where the injury to the nervous centre has
healed up, and where the limb continues paralyzed merely be-
cause the motor nerves have lost the power to transmit the
necessary impulse, from having been so long unaccustomed to
the discharge of this office, It is also of use when the motor
system of nerves is depressed and deranged in Hysteria or
Chorea. (Trousseau.)

As it is able to act on the nerve itself, it is sometimes
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until decided symptoms of improvement have shown them-
selves in the patient.

The tendency of the practice of the present day is towards
a freer use of stimulants, and a more sparing employment of
blood-letting and antiphlogistic agents, than was some time
ago prescribed. And this is probably an advance in the right
direction; for in morbid actions there is altogether very little
that is really sthenic; and it is, as a general rule, a wiser thing
to support the system against the wearing action of a disorder,
than to add to the heap of its various troubles another de-
pressing cause.

But Aleohol is a potent agent for evil, as well as for good.
When large quantities are taken continually for a considerable
length of time, it is capable of producing a chronic injury of
the brain and mind. By impairing the function of the former,
it brings on the shaking paralysis of Delirium tremens. By
an action on the mind, it causes the strange hallucinations
and the habitual despondency which characterize that disorder.
Habitual drinking may likewise cause a chronic inflammation
of the liver, called Cirrhosis, which is succeeded by Dropsy.
Aleohol is absorbed by the stomach; and, on passing through
the Portal vein to the liver, may there produce this condition
of the organ by the continual irritation which it excites.

Some are of opinion that the sudden denial of spirits to
those habituated to their excessive use is one important cause
of Delirium tremens. But this is questioned by others. From
a carcful observation of the inmates of prisons, who are fre-
quently placed in this predicament, Dr. Peddie has been led
to the conviction that the disorder is seldom or never caused
in this way.

When taken in considerable quantity, aleohol passes out of

the system by the skin and kidneys,* and thus acts as a Dia-
phoretic and Diuretic.

* Its excretion in the urine is denied by Mialhe. (Chem. App. p. 24.)
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Liebig states, that when taken in small quantities it does
not pass off in the secretions, but is consumed or burnt in the
system into Carbonic Acid and water. He has found that
persons who are accustomed to take Beer in moderation re-
quire less bread in their food. (Animal Chemistry, Part L
p. 96.) As it contains more Hydrogen than starchy food, and
by the combustion of this Hydrogen the animal heat is partly
maintained, Vierordt has shown that during the use of alco-
holic liquors the amount of Carbonic Acid exhaled by the
lungs is diminished. But Dr. Prout ascertained, that by the
ingestion of Alcohol in considerable quantity, the amount of
Carbonic Acid exhaled was first diminished, but afterwards
increased. (Edinburgh Med. and Surg. Journ., July, 1851.)
Dr. Snow is of opinion that the spirit is entirely excreted from
the system without being oxidized at all. Perhaps it isstilla
matter of doubt whether or not we should agree with Liebig,
and believe Alcohol to be one of the calorifacient articles of
food.

CHLOROFORM.

(Class II. Div. IT. Ord. I. Narcorica INEBRIANTIA.
Class IV. Ord. V. DiAPHORETICA.
Class IV. Ord. VI. DivgrETICA.

Chloroform, or Terchloride of Formyle, is a volatile liquid
which is analogous to Ether and Alcohol both in nature
and medicinal action, but very different in chemical construe-

tion.
Ether = C, H,, 0.

Aleohol = C, H,, 0+HO.
Chloroform = C, H, Cl,.

A solution of Chloroform in spirit, sold under the names
Terehloride of Carbon and Chlorie ether, is in very general
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ficacious. Belladonna comes next toit. In Gastrodynia Hy-
drocyanic Acid is to be preferred. But to counteract the pain
of a surgical operation we require a medicine which shall be
capable of producing a powerful effect on the whole system at
once.* Such medicines are Ether and Chloroform. It is
found most convenient to bring the patient under their influ-
ence by causing him to inhale the vapour into his lungs.
Being absorbed by the pulmonary mucous surface, and pass-
ing directly into the circulation, the medicine thus takes effect
rapidly. There is no time for the volatile liquid to be excreted
from the blood, so that the ulterior effect of the anssthetic
cannot be escaped. Dr. Snow caleulates that this effect takes
place as soon as the blood has taken up th part of the
amount it is ecapable of dissolving. The third and most im-
portant advantage of this mode of administering Chloroform
is that by it we are enabled to regulate with exactness the de-
gree of its action, which is a dangerous one, and to stop it
when it has gone far enough. When introduced by inhalation
into the general circulation, Chloroform acts upon the brain
and sensory nerves throughout the body, so as completely to
extinguish their natural sensibility. It is thus an agent of
immense value when we wish to save the patient from an ex-
treme and agonizing degree of irritative pain, whether to be
caused by the edge of a cutting instrument, or by the throes
of parturition. DBut italso acts as an anwmsthetic when applied
locally, as to a painful ulcer, or a hollow tooth-stump, or the
skin of the abdomen in Lead-colie.

(3.) The third kind of pain is reflez in its origin ; as the pain
in the knee in Hip-joint disease. We should do no good if
we troubled ourselves to combat the local symptom in such a

* As early as the third century of our era, it is recorded that the Chinese
made use of a preparation of Hemp to produce anmesthesia insurgical operations.
This is mentioned in a Chinese book in the Library at Paris.
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case; we should rather direct our attention to that condition
which is the distant cause of the pain.

(4.) A fourth kind of pain may be called ceniric. Like
the last, it does not originate in the painful part. It has its
origin in the brain or nervous centres. Of such a kind are
the various pains of Hysteria, Local anzsthetics are here
worse than useless. The brain disorder must, if possible, be
remedied.

Chloroform is better adapted for inhalation than Ether,
because it is considerably less irritating. A mixture of Chlo-
roform and Ether (in equal parts) has been recommended by
M. Robert; and Duich liguid has been tried by Dr. Snow;
but the pure Chloroform is, on the whole, preferable. It is
very safe when proper care is taken. We may perhaps admit
that sudden deaths /iave occurred from the use of Chloroform,
which could not have been avoided by any known precau-
tions. DBut such an admission tells little against the remedy ;
for, supposing the proportion of deaths from inhalation to be
about 1 in 10,000, it must be confessed that it is better that
one out of that number should die of the Chloroform than
that 100 should die of fright.* Out of the 9000 earliest cases
of its inhalation at St. Bartholomew’s Hospital, it was reported
that not one died of the anmsthetic. M. Fleurens states that
it was administered without one casualty to 25,000 French
goldiers in the Crimea.

The stages of the action of Chloroform when inhaled may
be briefly stated as follows:—1st stage: some alteration in the
feelings of the patient; Znd stage: inebriation; the mind and
volition are impaired ; consciousness remains; 3rd stage: un-

* Dr. Simpson considers that about six per cent. are saved after surgica)
operations by the use of Chloroform.
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consciousness ; anmesthesia.* The loss of sensibility may even
occur in the second stage, the patient remaining conscious.
The inhalation should not be prolonged beyond the occurrence
of the third stage. The pulse is still full. There may be
muscular movements, or even cries. In the next stage there
is stertorous breathing; the eyelids no longer contract when
touched with the finger; the pulse is felt to falter. This is
dangerous. To this succeed stoppage of the heart and respi-
ration ;—death.

There are four rules which it is safe to follow in the admi-
nistration of Chloroform; not to go on when there is sterto-
rous breathing; not to administer it when there exists any
serious disease of the heart or lungs; not to undertake under
its influence an extensive operation on the mouth or jaws;
and so to arrange the process as that the vapour shall be freely
diluted with air. If the third rule be neglected, the blood
may flow into the windpipe and cause suffocation, for the
patient is deprived of the power of swallowing. The dilution
with air is necessary, not only to moderate the action of the
remedy, but that the necessary vital function of respiration
may not be interfered with. The administration of Chloro-
form on a handkerchief or napkin placed close to the mouth,
instead of a proper inhaler which shall provide for its dilution
with air, has been the cause of most of the fatal accidents on
record. This is well seen in the record of fatal cases (50
in number) in the valuable posthumous work of Dr. Snow.
A larger quantity than five per cent. of the vapour in the air
inspired is apt to prove suddenly fatal, by causing cardiac
syncope. If in less quantity than this, the first indication of
danger is observed in the breathing, which becomes slow and
stertorous when the inhalation is continued too long. DBy

# See Pereira’s ‘Materia Medica,’ vol. i. p. 204,
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The operations for which Opium is most famed are actions
on the powers which are universally attributed to the nervous
system. The effects of Opium oceur immediately on absorp-
tion, a suddenness of action found in no medicine that acts on
the blood. Opium produces no direct change in the blood,
and has no chemical power of initiating such change. We
may therefore reasonably conclude that Opium acts on the
nervous system immediately and bodily, without the interven-
tion of the fluids, otherwise than that they carry it to the part
on which it tends to operate. Opium acts on the nervous sys-
tem, and this is its primary and chief action. How it exerts
its power over nerve, or how nerve medicines in general exert
such power, I do not pretend to say. I eonceive that it is by
@ certain intimate or molecular relation existing between the
particles of the agent and the particles of the nerve acted upon.
We have no right whatever, as far as I am aware, to call it a
chemical action. The subject seems altogether beyond our
ken, and in theorizing upon it we find ourselves immediately
out of our depth.

I believe that all the accessory actions of Opium should be
referred as corollaries to its one action on nerve, whatever that
action may be.

First, let us briefly sum up in a few words the well-known operation
of an ordinary dose (2-3 grains) of Opium on an ordinary adult man.
The symptoms will commence, on the average, in about half an hour,
the time taken depending on the contents of the stomach, and especially
on whether the Opium is taken in a solid or liquid state. First comes
the stage of excitement. The beats of the pulse are somewhat increased
in number and fulness, the face is flushed, the mind active and crowded
with ideas,—a sensation of pleasurable comfort pervades the frame.
This is succeeded by drowsiness, and this commonly by sleep. The pulse
and breathing are now slower than ordinary. The sleep is very sound,
and attended by dreams of a pleasing or frightful nature. While asleep
the patient may perspire, sometimes freely. Onawaking after some hours
he feels heavy and weary. There is a fulness and sense of weight in
the head. There is some nausea and a furred tongue. The appetite is
diminished. Constipation follows, and continues fop some days.
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hindering the circulation; this is the action of a sedative. Certainly
not. Belladonna iz a sedative, and produces angmia of the brain, re-
sulting in delivium. It is the stimulant action of Opium, say others;
this causes an afflux of blood. But it oceurs just in those extreme cases
where the stimulant action of Opium is almost imperceptible, and is
synchronons with its secondary or sedative action. Again, is the con-
gestion the result of the action of excretory matters? Retention of urine,
or of the faeal secretion, might cause congestion of the brain. Expe-
rience and observation go to prove that Opium searcely, if at all, dimi-
nishes the seeretion of urine. As to the secretion of the bowels, consti-
pation may continue when the cerebral symptoms have disappeared.

How does Opium eause constipation? It is not an astringent in any
true sense.  Yet there is no astringent like it in its action on the bowels.
Does it hinder excretion by paralyzing the intestinal muscle? Or by
diminishing the production of bile, the natural purgative, as some say?
Or does it control the metamorphic processes in the system, and so actu-
ally diminish seeretion? If so, why is its action so confined to the
bowels? Some urge (Matteucei) that Morphia has an influence in sus-
pending the process of endosmosis, and that thus it diminishes secretion
and impairs digestion. This physical property has been shown to have
no real existence. Did it exist, it would be difficult to see how Morphia
itself could be absorbed.

How does Opium cause sweating? Is it as a sedative that it relazes
the skin and muscular fibres of the ducts of the glands? Is it by eli-
mination? The volatile oil of Opium has been smelt in the perspiration
but Morphia alone causes sweat, and it is not so certain that it passes
thus.

How does Opium cause contraction of the pupil? Some say itisasa
stimulant; others, as a sedative. But neither other stimulants nor other
sedatives manifest this phenomenon. Some attribute it to congestion of
the brain, but this, I should coneceive, wonld be more likely to dilate the
pupil. I believe the contraction of the pupil to be an action altogether
peculiar to Opium, and one exerted by no other medicine whatever. It
is probably an action of special irritation, either of the optic centres, or
of the ciliary nerves directly. The irritation of light, or mechanical irri-
tation, contracts the pupil. DBelladonna, and other medicines, which are
more distinetly sedative than Opium, dilate it.* (See p. 204.)

_— —_—

* It is supposed, by Dr. R. Hamilton and Mr. B. Bell, that contraction and
dilatation of the pupil depend on the stimulation of one or other of the sets of
merves that supply the iris: itbeing assumed that the third nerve supplies the
circular fibres; and a branch of the sympathetic, the radiating fibres. Thus
stimulation of the third, it is thought, would cause contraction: stimulation of
the sympathetie (or of the anterior roots of the spinal nerves which communi-
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Many explanations applied to the general action of Opium, considered
as a whole, are every whit as unsatisfactory as those which I have con-
demned as insafficient to account for the several parts of that action.

There is, first, a chemical theory, to account for the production of
Narcotism by medicines absorbed into the blood. It is advoeated by
Mialhe and Robert in France, and by Drs. Snow and Richardson, and
others in England, and seems to be founded upon an idea similar in
nature which first occurred to Liebig. It is supposed that all Narcotics
act by retarding the combination of Oxygen with the tissues. That
they thus check the vitality and control the functions of the latter, and
of the nervous tissues more particularly. As I have argued at some
length against this in the Section on Nareotics, I shall content myself
with a simple allusion to the objections there made to it. Chemical
arguments derived from reflections on bodies of the Aleohol series, can-
not well be applied to Morphia, as this differs from them so much in its
chemical properties. Such alkaloids as this exert no influence that can
be discovered over the process of oxidation. A diminution in the amount
of carbonic acid exhaled is no proof of chemical action, but simply a re.
sult of the diminished number of respiratory acts. Morphia acts dirvectly
on the nerves when applied locally, without any opportunity of inter-
fering with the blood processes. Again, if Narcotics act by disoxygena-
tion, how do stimulants act? Do they promote oxidation? They pro-
duce a contrary effect to sedatives. Most difficult of all is it to explain
how the same medicine, as Aleohol or Opium, should first stimulate,
and then do the contrary. They cannot both promote oxidation, and re-
tard it. The immense varieties of action amongst different Narcotics
and Sedatives, the peculiarities of different systems, different animals,
different races of men, are things which it is quite impossible to explain
by any such theory as this.

At one time, I myself thought it possible that some of the secondary
actions of Opium might be referrible to the retention of Carbonic Acid
gas in the blood. But reflection convineed me that this could not, at all
events, be the sole cause of the sedative effects of the drug. T could see
no reason why CO, should be retained, except the action of Opium in
diminishing the number of the respirations, as with this diminution the
diminishing of CO, excreted keeps pace. Now, as this action on the re-
spiratory function is obviously on account of the sedative influence of the

e

cate with it) produce dilatation of the pupil. (Edin. Med. Journal, July,
1856.) Or, on the other band, paralysis of the third might cause dilatation,
by allowing the influence of the other nerves to preponderate; and paralysis
of the sympathetic, in the same manner, induce contraction. And this theory,
the antipodes of the other, though founded on the same data, has been de-
fended by Dr. Harley. I have already adverted to this interesting question,
when speaking of the action of Belladonna.
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body, and produces congestion of the brain. Thence the
counterindications,—when the pulse is quick, full, and hard,
the tongue coated, the stomach irritable, the skin hot and dry,
or there is any determination to the head, or congestion or
inflammation of the brain, we are not to give Opium.

The administration of Opium to children, except in very
small doses, is well known to be perilous. Putting this aside,
and speaking only of grown persons, it is to be observed that
the head symptoms form the only contraindications which
cannot occasionally be disregarded by the wise, or counter-
acted by the skilful practitioner. A state of brain which pro-
duces contraction of the pupil, as occurring in some fevers,
13 a strong sign of the danger of administering the drug.

But, with these exceptions, it may be said that if there is
any general practical fact which may be derived from an exa-
mination of the therapeutic history of Opium—it is this, that
the indications which call for its use should be more regarded
than the countersigns which oppose themselves to it. When
the patient is tortured by pain, tosses about on a sleepless
bed, or raves in a senseless delirium, the one remedy for his
case 1s Opium, and to administer this one fitting remedy in
some manner, but if possible without risk, must be our great
object. We have at our command various means and modes
of combination, by which we may defeat, more or less, the
several counter-symptoms. Does a hot skin make us pause?
‘We can give the Opium with Ipecacuanha in the form of
Dover's Powder, or in solution with Acetate of Ammonia.
Are we prevented from using it by the loss of appetite and
general feebleness of the patient? We may combine it with
Quinine. Is there constipation? We may give it with Ca-
lomel, or a saline purge, though both tend to diminish its
activity. We may do the same in tendency to fulness of the
head. Does fever dissuade us from hazarding Opium? We
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may combine it with Tartar Emetic, which tends to subdue
that fever.

Among other therapeutic combinations, we are accustomed
to give Opium with Chalk in Diarrhcea, and with Camphor
(an expectorant) in Bronchitis.

In fevers and inflammations generally, whenever the pain,
excitement, or delirium, are out of proportion to the quicken-
ing of the pulse, we may give Opium, or we shall expose the
patient to a greater risk than any which results from its ac-
tion. The only decided contraindications here are, a tendency
to coma from cerebral congestion, or a tendency to apneea,
—embarrassed respiration. Thusin inflammations about the
head, and in lung diseases, especially where the respiratory
channels are choked with muncus, Opium should generally be
avoided.

In all painful diseases of the stomach and intestines it may
be prescribed with benefit. In Diarrheea and other fluxes;
though in Cholera it does no good. In the painful inflamma-
tions of the serous membranes, especially peritonitis of all
kinds. In acute inflammation of the joints, as Gout and
Rheumatism, it often does great good, both externally and in-
ternally. In spasms or convulsions it is a direct antidote;
but the causes of Tetanus, Epilepsy, and Hydrophobia are too
firmly seated to be warded off by a temporary remedy.

In Delirium tremens, and in all cases of delirium unattended
with high fever, it may be said to be our sole reliance. In
the irritability of system which often keeps up local inflam-
mation, as Ophthalmia, Orchitis, sores, and ulcerations, Opium
is of great use. It was used with success in Syphilis by Sir
Alexander Grant. As a promoter of sleep in long and lin-
gering diseases, and as a reliever of pain, from whatever cause
produced, it is invaluable.

Paracelsus said well of Opium, “Tam homini, quam morbo,
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phia may be fairly concluded to be about four times as strong as Opium,
and yet does not form one-eighth part, even of the best specimens. We
must look somewhere for active elements equal at least in weight to the
amount of Morphia, before we ean satisfactorily account for the effect of
the drug. If about one-half of the Narcotine and part of the Narceine
consist of Opiana, we may have perhaps four per cent. of this; but as
this is based on the incomplete researches of Winterberger, it is a sur-
mise that needs confirmation. There may be two per cent. of narcotie
oil. I do not know whether we should add the resin, a name to which
every analyzer of Opium seems to attach a different, and generally an
indefinite idea. But as Dr. Garrod has found that giddiness and con-
traction of the pupils are produced by the resin of Opium, perhaps we
may reckon, provisionally, four per cent. of this. So that in our present
imperfect state of knowledge as to the active ingredients of Opium, they
may be enumerated somewhat as follows:—

Morphis. . . . . . . . . . 12percent (some lost.)
CMARRR e v S e i
Narcotic volatileodl. ., . . . . 2 =
Narcotieresin. . . . . . ., . & *

making a total of 22 per cent., which perhaps expresses with some ap-
proach to correctness the narcotic element of the drug.

Narcotine, the bitter element of Opiam, may fit it for administration
in some cases where Morphia is comparatively inappropriate. Thus, in
delirium tremens, where it is by all means advisable to promote the ap-
petite and preserve the activity of the digestive powers, Opium is fre-
quently more useful than Morphia. The one, and perhaps only advan-
tage which Morphia and its salts bave over erude Opium, is their purity,
and the constancy of their action resulting from this. If we could obtain
Opium which always contained the same amount of Morphia, it would
perhaps be better to use the alkaloid as naturally eombined, in all cases.

The econsumption of Opium annually is no doubt on the increase with
us. Sume exaggeration has been caused by reckoning up the whole
amount that passes through our ports. Taking only the quantity that
is returned for home consumption, we find that from 1831-41, the ave-
rage was about 35,000 Ibs., but in 1853 it reached the sum of 62,500 Ihs,
If various sources of information, comprising the testimony of medical
men and dealers in drugs, can be at all depended on in this matter, I
fear there is no escape from the melancholy conclusion that this increased
consumption is in large part owing to the growth of the pernicious
practice of Opium eating, among the lower classes especially. Driven
to it in time of want, to allay the eravings of hunger, or drown the
gnawing sensation produced by enforced abstinence from spiritnous
liquors, or impelled thereto by the belief that it tends te strengthen the
frame against the influence of a damp and unwheolesome climate, the
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operative in the manufacturing distriets, or the field-labourer in_Lm-
colnshire, resorts once to Opium, and is thenceforth riveted for life to
the fascinating but baleful drug. Moreover, every year a larger pro-
portion of Opium is abstracted from its legitimate uses, 1n urdfzr to enter
into the composition of those various detestable compounds, with Whlf:h,
under the names of Godfrey’s Cordial, Dalby’s Carminative, Sr..nuthtng
Syrup, ete., mothers, whose pitiable ignorance must serve for their plea,
are suffered to stupefy and poison their helpless babes. And the Go-
vernment has not interfered, and will not interfere to stop this. Most
wisely has the sale of Arsenic been restricted by law. Butany one may
buy Opium. The recorded deaths from suicide and murder, which result
from its unrestricted sale, are increasing in a frightful ratio.

Opium-eating, to an enormous extent, has been long practised in the
East. The drug is resorted to on account of the pleasurable sensations
which result from it. The mental faculties are said to be enlarged; a
state of mind is felt which is deseribed as perfect happiness; the ordina-
ry capacities of enjoyment are refined and amplified. Dreams and hallu-
cinations of a wondrous but agreeable kind present themselves to the
thinker—but there is no intoxication like that produced by aleohol. To
his friends, the Opium-eater may seem a grave, silent, and abstracted
person, or his flow of conversation and expression of his ideas to others
may be more remarkable and more vivid than theirs. At length he
sleeps, still dreaming; sleeps long, and when awoke, still feels drowsy.
Now his head aches, his frame is unusually weary, his tongue iz coated,
his appetite gone, his eyes dull and listless; he longs to sleep again.
Soon there comes a depression and misery of mind which is described as
intense, To cure this the wretched man knows but one way. Death
would be hetter than its continuance. He takes Opium again. And so
he goes on, till the daily stimulant must be added to, to produce its usunal
effects. From one grain of Opium, or twenty drops of laudanum, to one
drachm of Opium, or ounces of laudanum, he goes on—along a terrible
and slippery incline which in this world has no end. It produces, it is
gaid, a disinclination to all business, and yet, while its influence lasts, a
singular ability and aptitude for employment, mental or physical. Two
of our greatest writers, it is8 rumoured of more, but two at least,—Cole-
ridge and De Quincy,—were Opium-eaters. And here I tread upon
ground from which I would fain keep aloof. Humiliating and painful it
is to be obliged to confess that, after all, *“The Ancient Mariner” and
“Christabel” may have been but Opium dreams,—that the “ Suspira de
Profundis” are the fumes of a drug, sad ravings Opium-inspired.

Opium-eating once contracted as a habit, is fur more difficult to
shake off than the practice of aleoholic intoxication. The torments of
a drunkard deprived of his accustomed stimulus, described so graphi-
cally by Charles Lamb, are as nothing to the sufferings of the devotee to
Opium when striving to release himself. “IHis sufferings,” says Op-
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penheim, “when deprived of the stimulant, are as dreadful as his bliss
is complete when he has taken it. Night brings the torments of hell;
day the blizs of Paradise.” * Effects,” says Coleridge, * were produced,
which acted on me as if by terror and cowardice of pain and sudden
death.” And the English Opium-eater compares his sufferings, when
attempting to break off the vice, an attempt in which at last he succeeded,
to the torture of the rack.

By long indulgence in the drug, the frame is weakened and emaciated,
the powers of digestion and assimilation are impaired, and the life is
shortened. IMowever, some have pronounced the habit to be less dan-
gerous than an indulgence in intoxicating drinks.

The amount of Opium used in China has gone on annually increasing
since the failure of the Chinese government to prohibit the importation
cf Opium from India, an attempt which is well known to have led to
the first Chinese war. Opium in China is seldom eaten,—it is smoked,
i. €. it is burnt in a pipe of peculiar construction, and the fumes are in-
haled. Morphia, the active principle of Opium, is not volatile, so the
smoke of burning Opium cannot contain it, but it contains a volatile
oil which is natural to the drug, and an empyreumatie oil resulting from
the eombustion of the Morphia, Narcotine, ete. Thus its action is in
nowise to be compared with that of opium taken into the stomach in
its original form. The question of Opium-smoking is beyond my pre-
sent province. I shall therefore not enter upon it—further than to
remark that it seems to me that its results may be compared to those
of smoking tobacco to excess; that it is not so deleterious as some have
affirmed, relying on exaggerated statements made by men who are not
personally cognizant of the facts; that it is not so prejudicial to health
as the practice of spirit-drinking; and that it seems that it seldom or
never causes premature death. To these opinions I have been led by
a process of balancing between many conflicting statements that have
from time to time been made on the subject. See “ Papers relating to
the Opium Trade in China,” presented to the House of Commons in the
year 1857.)

HYDROCYANIC ACID.
Class I1. Div. III. Ord. I. SEpanTia GENERALIA.

Hydrocyanic or Prussic acid (C, N, H,) a very volatile
liquid, soluble in water, is one of those mysterious vegetable
compounds which, containing no chemical element that is not
also contained in animal structure, are yet gifted with a won-
derful power over the vital forces. One drop of the pure acid
is sufficient to cause death. But the officinal acid is an aque-
ous solution, containing only two per cent. of the other.
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a special Stimulant, causes convulsions by an excitement of
the spinal cord; the other, being a Sedative, does it by de-
ranging the fanction of that centre,

ACONITE.
Class II. Diy. IIT. Ord. I. Sepantia GENERALIA,

This medicine, like the last, is a powerful General Sedative
and a dangerous poison. It depresses the influence of the
brain, and paralyzes all the nervous functions. It tends at
length to kill by producing syncope.

Tt acts especially on the superficial semsory nerves, and
tends to extingnish feeling and pain. It is the best external
anzesthetic with which we are acquainted. Tt is thus emi-
nently useful in the treatment of that most painful of all dis-
orders, Tic douloureux, or irritative Neuralgia of the face.
‘When Quinine and all internal remedies have failed, the tine-
ture of Aconite, or an ointment containing the alkaloid, will
1n most cases, if applied to the part, effectually relieve the pain,
It is applicable in local irritative pain at any part of the sur-
face, as in Sciatica, Lumbago, or a Scirrhus of the breast that
has not opened. But, like the other local anmsthetics, it is
of little service in cases of inflammatory pain; for this, when
local,depends upon an active cause, and would be liable to be
increased by the rubbing required in the application of the
Aconite. 'When the remedy takes effect, some heat is first
experienced at the part; there is then tingling; and lastly,
complete numbuess, and a sensation of cold, which endure for
some time. No visible change is effected.

Aconite subdues the action of the heart. Dr. Fleming
has therefore recommended small doses internally in cases of
acute theumatism. But considerable care is required in the
internal employment of the drug, on account not only of its
dangerous properties, but of the great variety in strength
which exists among the preparations that are usually em-
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ployed. The difficulty experienced in the preparation of the
alkaloid Aconitina, which is the active principle of the plant,
and the very high price at which that substance is usually
sold, have prevented it from being so extensively employed in
practice as its medicinal properties would appear to deserve
for it. On account of its cleanliness as an outward applica-
tion, and the certainty and uniformity of its sedative and
anwmsthetic actions, the pure alkaloid is far preferable as a
medicine to Aconite itself, and is adapted for all the cases in
which the latter has been employed.

Having some time ago been successful in an attempt to
discover a mode of preparing Aconitina,* I have made some
experiments with it on various small animals, for the purpose
of ascertaining its power, and the symptoms of its action. It
is a very active poison. Proceeding upwards in the animal
scale, I find that 41 ;th of a grain, in solution in water, suffices
to kill amouse. +1;th kills a small bird after a few minutes;
soth almost instantaneously. J;th of a grain has killed a
cat. ;thinvariably proves fatal to the unfortunate feline in
the course of twenty minutes or half an hour.

Calculating as well as I can from these data, I consider
that ;%;th of agrain of this alkaloid would be sufficient to cause
the death of an adult man. During the action of the poison
on cats the following succession of symptoms is generally ob-
served. They will illustrate in most of its phases the action
of a Sedative medicine.

1. Anincreased flow ofthe salivary secretion. ( Vide p.339.)

2. Vomiting.

3. Delirinm, with hallucinations. Impairment of volition ;
apparent loss of sensation.

4, Convulsions ; paralysis,

* Bee nceount of the mode of preparation, by the Author, in the second and
third editions of Dr. Royle’s Manual of Materia Medica.
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heart, it diminishes congestion of the venous system, and by
thus removing the pressure from the veins, it favours the ab-
sorption of the fluids effused. It should however be avoided
in cases where there is a very serious cardiac obstruetion, or
where the heart is habitually weak, and there is a natural
liability to syncope. For the tendency of the medicine is to
cause death by producing syncope.

Certain precautions are necessary in its administration,
Tke patient should be generally confined to the recumbent
posture; for if, while under the influence of Digitalis, he
should suddenly rise, and the heart, already weakened, have
further to contend with the force of gravity in the propulsion
of the blood upwards, it may actually stop. The dose also
should be cautiously regulated, and if it do not operate at
once, it must not be increased, or too soon repeated; for this
medicine i3 apt sometimes to accumulate in the blood, and
though several doses may perhaps be given without effect,
they are afterwards liable at any time to be suddenly dis-
charged upon the nervous system, and may then produce by
their united action a dangerous result.

A considerable dose of Digitalis, as of Tartar Emetic, de-
ranges the control of the Vagus nerve over the function of
the stomach, and may in this way produce nausea and vomit-
ing. There is no reason for supposing that it irritates the
coat of the stomach. (Vide p. 107.)

The active principle of Digitalis is secreted from the sys-
tem in the urine, and probably acts as a true Eliminative
Diurctic. But it tends more powerfully to promote diuresis
in another indirect way. Anything which diminishes the
pressure on the vascular system, as Digitalis by weakening
the force of the heart, tends thereby to promote absorption,
and to increase the secretion of urine. '

So that the employment of Digitalis in dropsy is attended
with a twofold advantage: by its cardiac action, it prevents
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SULPHATE OF MAGNESIA.

Class I. Div. IL. Ord. I. AXTIPHLOGISTICA.
Class IV. Ord. ITL. CaTHARTICA.
Class IV. Ord. VL. DIvrRETICA.

I have selected this salt as the subject of a brief history,
both beeause its action may be taken as the type of that of
soluble salines in general, and because I think we are in a
condition to determine this operation with some precision.

It is a crystalline substance, very soluble in water, and not
exhibiting active properties in a small dose. If given in the
solid state, it is reduced to solution in the stomach. If given
in solution, it is absorbed: immediately, if the solution be of
low specific gravity; or, if dense, as soon as it has been pro-
perly diluted down by the gastric or intestinal secretions.
We have proof that it always passes into the blood. When
it acts as a diuretie, it is discovered in the urine, and must
therefore have traversed the system. And the experiments
given below afford proof that when it acts as a purgative, it
disappears in the first instance from the intestinal canal, pass-
ing into the blood by absorption. As this is shown to take
place with a dense solution, it must also occur with a weak
one, as to the passage of the latter there is no physical obstacle
in the endosmotic conditions.

The ultimate action of such a soluble saline is, as an elimi-
native, chiefly on the kidneys and intestines; but, before this,
it has an action in the blood, which is of the antiphlogistic
kind. These salts act as solvents of Fibrine in experiments
made out of the body. Simon, Schultz, Golding Bird, and
others, have demonstrated that by this chemical action they
have the power of diminishing the amount of this Fibrine in
the blood of the patient to whom they are administered. And
Gulliver has found that their solutions antagonize the tendency
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precipitate washed with solution of Muriate of Ammonia, the Ammonio-
phosphate of Magnesia dried, and ignited for some time 1n a P]f‘_’"““m
capsule. What remained was Phosphate of Magnesia. It was ‘-:F'E'Ehﬁdn
and the Magnesia calenlated from it. Another simple caleulation BayR
the amount of the erystalline Sulphate to which this corresponded. _ The
result showed that only 55928 grains of the salt remained in the intes-
tinal canal out of the 180 grains administered.

2. The second dog was killed after one hour and a half. The stomach
and intestines were at once removed, and the latter found rather full.
They were subjected to the same chemical analysis. The result was
that 77-354 grains of Sulphate of Magnesia were found in the intestinal
canal.

3. The third dog was killed after two hours and a half. The bowels
were found much distended. (This was shortly before the time at which
purging had commenced in another animal.) The same process being
followed, a quantity of Magnesia indicating 96-985 grains of the erystal-
lized sulphate was discovered in the stomach and bowels.

From these experiments several things appear. The longer the time
allowed after the administration of the dose, the larger the amount of
salt discovered in the bowel. The shortest time left was three-quarters
of an hour. About 55 grains was then all that was left of the 180 grains
given, the rest of which must have been absorbed, as none could have
been lost in any other way. Three-quarters of an hour further being
allowed to the second dog, about 22 grains more are found in his intes-
tines, which are more filled with fieces. From which I am led to sup-
pose that the minimum of the salt to be found, or the maximum of ab-
sorption, in these animals, must have been between these two periods, or
after about one hour. For at three-quarters of an hour it is undergoing
rapid absorption, and at one hour and a half it is being again excreted
into the intestine. Again, after another hour, the contents of the in-
testines are increased, and the amount of the salt has risen to 96:08
grains, Purging would soon follow, and the excretory process, having
already expelled from the circulation more than half of the sulphate
which had entered it, would go on until the whole had been cast out
in the same way.

These experiments are perhaps as little liable to objection
as any of the kind can be. They seem to confirm the law of
the primary absorption, and subsequent excretion, of a pur-
gative saline dose. . Certain facts observed by others may be
further alleged in confirmation. That the Sulphate of Mag-
nesia will purge after it has passed into the blood, has been
proved by Aubert, who found that its injection into the veins





















